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Fdison’s System of Electrical Distribu- 
tion Based on Transformers. 

The history of great advances in science 
shows that many individuals are in advance 
of the capability of the community to appre- 
ciate and profit by their discoveries. <A 
single individual or a few pioneers, in ad- 
yance of public expectation and belief, whose 
ideas were received with skepticism at the 
time they were announced, may now see 
them taken up in full confidence, and adopted 
with an ‘‘I told you so” that causes in the 
inventor’s mind feelings of complete satis- 
faction, commingled with those of a dis- 
trust of the infallibility of human memory. 

The past history of the ELecrricaL Re- 
yew has proved its fearlessness and im- 
partiality to all its readers. While it has 
not hesitated in the cause of truth to apply 
criticism’s lash, it has been just as ready to 
commend true merit found. The 
search for truth is always interesting, and 
the deeper the well at whose bottom it lies, 
the keener the satisfaction in grasping it. 

The recent lively interest displayed in the 
distribution of electrical energy by induct- 
ive transformers, has called forth many 
conflicting statements, many encomiums of 
supposed originators, and many denuncia- 
tions of claims to recognition made on be- 
half of various alleged inventors. It oc- 
curred to the Review that here was a well 
that must have truth at its bottom, and we 
began to dig, and we now divide our “‘ find” 
with our readers. 

Down near the bottom of the. well we 
find Gaulard & Gibbs—two earnest workers— 
chronicled as having brought out a system 
of distribution by transformers at London 
in the autumn of 1883. In this, and in 
Other later installations by the same in- 
ventors, the transformers were arranged in 
series, and in all, self-regulation was founda 
serious obstacle, which was overcome finally 
by placing the inducing circuits of the 
various transformers in multiple arc in the 
circuit of the generator at the supply sta 
tion. 

But we find right at the bottom of the well the 
“hard pan” of several United States patents 
issued to Mr. T. A. Edison, andin order that 
readers may judge for themselves, we give 
thenecessary data. The records which follow 
are published without prejudice or desire to 
teflect or commend, but only in the interest 
of the true history of electrical progress. 

Applications were filed by and patents 
stanted to Mr. Edison as follows, in the 
order of filing : 

1. Electrical distribution system, No. 266,- 
98; dated October 81, 1882; filed December 
9, 1881. 

2. Apparatus for the electrical transmission 
of power, No. 265,786; specification filed 
August 7, 1882; dated October 10, 1882. 
Consisting of rotating transformers in 
“ag and secondary circuits in multiple 
rc, 





when 


8. Apparatus for translating electric cur- 
tents from high to low tension, No. 278,418; 
§pecification filed August 14, 1882; dated 
May 29, 1883. Induction coil apparatus, the 
Primaries being in mult iple arc, with constant 
Potential direct-current mains, the second- 
ay circuit being in multiple arc as usual. 

4 System of electric distribution, No. 





Fig. 1. 








Entered at Post Office, New York, as Mail Matter of the Second Class. 
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‘| 287,516; specification filed May 14, 1883; 


dated October 30,1883. Rotating transformers 
in” multiple arc, with the source of electric 
current. 

The patents above noted give a very full 
description of all the main features of the 
methods of distributing electrical energy as 
now practiced, and after a careful reading of 
them it really seems only just to conclude 
that, as far as published records show, 
Mr. Edison is entitleéd to the honor of 
having been the first to comprehensively 
realize the importance7of inductive distribu- 
tion, and to devise, so far in advance, forms 
and methods whose practice and fulfillment 
the false prophets and skeptics of the hour 
forbade. 

In our investigations we naturally felt 
curious to know what had been done by Mr. 
Edison towards the practical development 
of the inventions above noted. We find, 
practically, no change, merely a touch here 
and there as to mechanical details to fit the 
gauges of later refinement, and dress the 
child of 1881 in the fashion of 1887. And 
we present to our readers a description and 
figures ,by which will be seen the very fall 
extent that the “ motor generator,” so-called, 
of the original conceptions of Edison, goes 
into the field of economy. 

In the interesting illustrations presented 
herewith, Fig. 1 is a diagram representing 
the disposition of induction coils connected 
with the rotating alternating device of which 
Fig. 2 is a drawing. 

The induction coils H, J, K, L, M, N, 0, P, 
are built up of a core of laminated iron on 
which are wound two coils of copper, one of 
coarse wire as shown by the heavy lines for 
the secondary circuit, the other of fine wire 
tor the primary circuit. The primary coils 
ate connected, as also are the secondary. 
From each connecting wire are attached 
brushes B', B®, etc., for the primary, 
b' b®, ete., for the secondary circuit. Hand 
F are on the same shaft and in a portion of 
their circumferences are inserted metallic 
contact pieces A, D, C, G. A and @ are 
joined with two continuous rings on which 
press brushes connected with the dynamo 
circuit. As the shaft revolves, brushes B’, 
»7, and B%, b* will touch the metal sections 
A, D, 0, G. The direction of the current 
will therefore be reversed in the primary 
coils of O and K and induced currents gen- 
erated in the secondaries of the same coils, 
which will be taken off by the brushes 3’, 38, 
conveyed to two rings and thence by brushes 
to the local lamp or motor circuit. As the 
rotation continues the current in the prima- 
ries of the coils is in succession reversed and 
the induced current in the secondaries com- 
mutated. The transformers are connected 
in multiple arc with the dynamo circuit as 
shown, by the patent No. 278, 418, May 29, 
1888, a series system being extremely diffi- 
cult of regulation. They may be described 
as a lot of closed magnetic converters ar- 
ranged in a crown constituting a compound 
alternating and converting device, the com- 
mutation being obtained practically as in the 
coils of a Gramme ring. According to the 
ratio of the number of turns on the primaries 
and secondaries, the electromotive force can 
be raised or lowered. For long distance 
transmission, using (a continuous current of 














oO 


~~ 


ELECTRICAL REVIEW 


October 1, 1887 


tse) 





high tension, smaJl conductors only are 
needed. This current is converted into a 
continuous current of low tension for incan- 
descent lamp or motor circuits. Reversals 
of the current are made so rapidly (100-200 
per second) that the iron cores are never 
fully magnetized and the percentage of con- 
version is remarkably high. If the primary 
coils be supplied with current of constant 
potential the apparatus 1s self-regulating and 
the slight variation of the potential of the 
secondary circuit is due to the resistance of 
the wires. Less than the energy of one 16 
candle power lamp is required to operate a 
motor driving the rotating shaft to commu- 
tate current of 200 amperes. 

Fig. 3 represents a modification of this 
device. The primary and secondary coils 
are wound upon one iron core precisely as in 
a Gramme ring. Outside the whole is a 
mass of laminated iron, which is stationary, 
to concentrate the lines of force upon the 
copper wire. The primary coils of fine wire 
are connected with the commutator at the 
end of the shaft, and secondary coils of 
coarse wire with the remaining commutator. 

The coils and shaft revolve. Brushes 
convey current to the primary coils, the cur- 
rent being reversed in each coil twice each 
revolution. The reversals of the induced 
currents in the secondary coils, occurring at 
the instant the coil passes from left to right 
hand side, as in a Gramme ring. The above 
device was patented on May 29, 1883, No. 
274,418. 

Mr. Edison’s United States patent 265,786. 
dated Oct. 10, 1882, describes a system for 
the distribution of electrical energy in which 
ope set of armature coils of a number of 
the rotating transformers are connecied in 
series with the dynamosupplying the current 
In the secondary circuits of the transformers 
are placed incandescent lamps or other 
apparatus. By this system the expense for 
conductors on long circuits is materially re- 
duced over that of low tension multiple arc 
distribution. Owing to the difficulties of 
" regulation, Mr. Edison patented Oct. 30, 
1883, No. 287,516, a system of electric 
distribution consisting of motor generators 
or transformers, the primary circuits of which 
were connected in multiple arc with the 
dynamo circuit as shown in the diagram, 
Fig. 4. 

Dynamos D, D, D, D, connected as usual 
in the three-wire system, are wound to 
generate currents of high electromotive 
force, admitting of the employment of small 
conductors. The three wires F, EH, N, are 
connected at the sub-station with the pri- 
mary circuits of the armature of the con- 
verters or transformers. The current for 
the field magnets of the dynamos passes 
through the wires B, B, the rheostats R, R, 
which are at the sub-station, returning over 
the neutral wire NV. The wires B are very 
small, preferably of iron for economy, and 
the slight loss of energy in them is of no con- 
sequence compared with the convenience of 
regulating from the sub-station the potential 
of the current supplied to the converters. 
The three-wire systemis advantageous be- 
cause the insulation of dynamos and con- 
verters will be subjected to one-half the 
potential of a two-wire system, and because 
the distribution from the sub-station is easily 
made on the three-wire system, and economy 
of conductors and increased area of distri- 
bution obtained. 

The current is collected from the com- 
mutators S, S, of the secondary coils of the 
converters, and is distributed exactly as if the 
armatures of the converters were driven by 
an engine instead of a current of electricity 
from a distant source. 

From the indications of the ammeters A and 
voltmeters attached to pressure wires leading 
from desirable points on the distributing 
mains, the attendant at the sub-station regu- 
lates the potential of the distributing mains 
M by the feeder regulators G, and the rheo- 
stats R. By the use of the Jatter it is un- 
necessary to run back pressure wires from 
the sub-station to the dynamo station. 

Transformers or motor generators look 
like dynamos. The armatures are wound 
with two sets of coils, large and smal]. As 
their name indicates, they are electric mo- 


: | 
tors, the converting armatures revolving in a 


powerful field, by the influence of the cur- 
rent passing through their primary circuits. 
This disposition proves a potent factor in the 
economy of the system. As there is no belt 
strain, well balanced armatures are run at 
double the speed of a dynamo of tbe same 





size. The output is therefore.twice that of a 
dynamo of the same size. At an outlay of 
50 per cent. of the cost of the dynamos of | 
the central station, converters can be placed 
in a sub-station and current distributed four 
miles instead of less than a mule from the 
power plant, and at no greater expense for 
conductors. 








Fig. 3.—Rotratina TRANSFORMER. 


The motor generators require much less 
attention than a dynamo with well-balanced 
armatures ; the weight alone of these causes 
any friction on the bearings. The number of 
amperes of the high and low tension circuits 
of the armature is approximately the same. 
Any tendency to distort the lines of force 


and 220 volt circuits will be supplied with 
a uniform current at constant potential, 
which can be as easily metered as in systems 
in which the current is distributed directly 
from the dynamos. The plant will be 
installed in Mr. Edison’s new laboratory, 
which will undoubtedly be, when completed, 
the most extensive electrical laboratory in 
the world, where the distinguished inventor, 
with his talented associate, Mr. E. T. Gilli- 


| land, will prosecute experiments in electrical 


work. Underground cables are to connect 
with sub-stations at ‘‘Glenmont,” the in- 
ventor’s residence, 400 lights, and with sev- 
eral residences in the vicinity. A converter 
will be placed in each house. 
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Writing by Electricity over a Circuit 
Fifty Miles Long. 


One of the most beautiful of modern in- 
ventions—it remains to be seen whether it is 
as useful as it is beautiful—the instrument 
devised by Mr. John Robertson, for the 
transmission of writing by electricity, may 
now be seen at work at the American exhi- 
bition. Out of the top of a box, which is 
about the size of an ordinary dispatch box, 
protrudes what has the appearance of a 
stylographic pen. This. however, is not a 
pen, but the handle of the ‘‘transmitter,” 
and its lower end is fixed toa light brass 
perpendicular bar. Anv motion given by the 
hand—you hold it just like a pen—to the 
handle of the transmitter is communicated 





and cause a rotation of non-sparking point 
in a negative direction by the high tension | 
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by this bar to two series of carbon disks con- 
tained within the box, and, after variou 
Ss 


































































































or motor coils is neutralized by the current 
(flowing in opposite direction) of low ten- 
sion or dynamo coils. There is absolutely 
no sparking at the brushes of either com- 
mutator, and the brushes, when once ad- 
justed, require no change for any variations 
of load. 

The field magnets for transformers are 
inexpensive. A 100 light induction coil con- 
verter costing $200 for alternating currents, 
when placed in a field costing $100 and used 
as a dynamo converter, will run 1,000 lights, 
and the output is limited only by Foucault 
currents, 

As a complete exposition of the princi- 
ples embodied in the foregoing patents, a 
station is in process of construction at 
Llewellyn Park, one of the most beautiful 
suburbs of New York. 

Dynamos of 600 volis each will be used, 





giving 1,200 volts’ pressure between the 
positive and negative leads. From the 
sub-stations lamps and motors suited to 100 








Fig. 4.—Epison’s PLan or Rotatina TRANSFORMERS. 
NEOTED IN MuttipLE ARO WITH THE Dynamos. 
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adventures among magnets, etc., is carried 
again to the top of the box, where it is re- 
produced exactly by asmall ink-holding pen, 
whose point rests on a white paper tape. A 
clockwork apparatus pulls this tape along at 
a gentle pace; and after a little practice you 
find that it is quite easy to move the handle 
of the transmitter so that the pen shall write 
legibly on the moving tape. Now, whatever 
is written on the tape before you is written 
simultaneously a mile off, or it may be 
fifty miles off, on a similar tape, by a similar 
instrument at the other end of the wire. 
The instrument is very compact, and ap- 
parently efficient; and, as it is quite silent, 
there seems no reason why a reporter silting 
in the House of Commons should not 
straightway write off his report of a debate 
to be instantaneously read off in Printing 
House square or Northumberland street. A 
name will be wanted for his machine. Per- 
haps the ‘‘ wire writer” will do.—Pall Mall 
Gazette. 
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A New Form of Secondary Battery, 





By Kinumeworta HEepGes. 





Secondary batteries or accumulators may 
be said to have become a necessity in private 
installations of the electric light, and to be ag 
faradvanced as any other part of the lighting 
system. The batteries which are best known 
are widely different from those designed by 
the original inventor, M. Gustave Planté 
very little a tention having been paid to this 
type until the matter was taken in hand bya 
French engineer, M _ Phillimond Bailly, 
whose invention I shall have the bonor of 
describing to youto-day. The battery, which 
has been termed the Phoenix, is of two kinds, 
Pb Pb, or lead lead, and Pb-Zn or lead zine, 
and it is to the latter to which I will confine 
my remarks. The idea of using zinc for the 
cathode or positive plate of a secondary bat. 
tery is not new in principle, having been de. 
scribed by several inventors, but its adoption 
for commercial work was not practicable 
until about a year ago, when M. Bailly in. 
troduced this battery in several installations 
abroad, where they are still employed. M. 
Reynier had previously designed a battery 
with a lead or copyer plate coated with zine, 
but it failed, and long before this Mr. Swin. 
burne tried a similar plan, employing oxide 
or carbonate of zinc; but both these ar. 
rangements were far more expensive than that 
of M. Bailly, who prepares his zines by mould. 
ing zinc filings with mercury, and compress 
ing it into a rod or plate. 

In a lead zine battery the action is as fol- 
lows: The zinc plate is attacked by the sul. 
phuric acid in the presence of the peroxide of 
lead, the latter acting as a perfect depolarizer, 
consequently the reaction is much more 
energetic than in a lead-lead battery, and the 
available E M.F. is, in fact, 2.5 volts, falling 
to 2 83 when current is taken out. A lead. 
zinc accumulator is, in fact, a perfect pri- 
mary battery, in addition to having a large 
storage capacity, which M Bailly has found to 
be five times as much as a lead-lead battery 
with plates of similar surface. In discharg- 
ing the zinc pla'e dissolves in the dilute acid, 
forming sulphate of zinc, which is decom. 
posed on recharging, pure metallic zinc being 
deposited on the zine plate. The zinc, if 
properly amalgamated, is thus never con 
sumed, but only dissolved and _ re-deposited. 
I have on the table some zinc plates which 
bave been used in a small portable battery 
which I have used nearly every evening 
for the past four months, and they are 
still quite fit far work, although they are 
simple strips of commercial zinc, and not 
made on M. Bailly’s plan of moulded filings. 
If the latter is employed I do not see why the 
zinc plate should not last as long as the per- 
oxide plate. The lead plates of the Planté 
cell were simple sheets of rolled-up lead, and 
had very little capacity. In the Phenix 
battery they are formed of a quantity of fine 
shreds termed ‘‘lead wool,” which are inter- 
woven among a number of strips or fringes 
cut out of a lead plate, so as to form a sortof 
basket work, which is submitted to pressure, 
and then placed in the space left between 4 
porous pot and the outside receptacle. The 
object has been to have a solid metallic con- 
ductor permeatifig the whole mass of the 
lead wool, so as to pick up the current with 
a minimum loss due to internal resistance, 
which has been the cause of failure of those 
Planté batteries in which lead wool oF 
spongy lead was employed. M. Bailly com- 
pares his mode of picking up the current 0 
the ‘‘ venous system of the human body,” it 
that the main conductor or artery spreads 
out in every direction much in the same 
manner as the veins in the body. The 
capacity of lead plates constructed i® 
this manner is very large, the lead wool 
giving a surface of 1.5 square meter per kil 
ogramme of lead ; every part of the mass} 
permeated by the fringe-like extensions of the 
conductor, which, being of much larger 
section than the lead wool filaments, remall 
firm and solid when the latter are completely 
peroxidized. ; 
Lead-zinc batteries may be constructed ia 








various forms; a convenient arrangement is 
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the circular form, which I designed with a 
view 'o strength and portability. 

The zinc plate is contained in a circular 
porous pot, conical at the bottom so as to 
economize the mercury, which forms an ex- 
cellent electrical conneciion between the 
copper conductors and the zinc, without the 
use of a soldered joint. and admits of the 
speedy removal of the zinc plate. In larger 
cells a flat zinc electrode is used, and is con- 
tained between two porous plates which are 
made of compressed sand and offer very 
litle resistance to the current, because they 
are honeycombed in every direction, and are, 
in fact, too porous for primary batteries. 

The outside case is made of celluloid, a 
material which is extremely useful for elec 
trical purposes, in that it is unaffected by 
acid and can be readily moulded into any re- 
quired shape; also it is much lighter than 
any other suitable material. For small cells 
[usually protect the cellulcid by a wicker- 
work covering, but in the larger kind, when 
they have to be removed for charging, a very 
light and strong receptacle is made by plac- 
ing the celluloid in a loose fitting woode. 
box, and running an insulating material be- 
tween the two, which effectually takes off 
any jar that might injure the interior cell. I 
have found that the most suitable material is 
a compound known as Phoenix varnish, in 
that it is almost as cheap as pitch and does 
not shrink or crack at a low temperature. 

A disadvantage attending the use of a 
lead-zinc battery has been often quoted, 
namely, that there is a greater fall of electro- 
motive force than with a lead-lead couple. 
This is not a serious objection, even for 
lighting purposes, if the discharge 1s not 
pushed too rapidly; for driving motors, elec- 
trical welding, and other new methods to 
which secondary batteries may be applied, a 
fall of electromotive force is of little con- 
sequence, and is more than compensated for 
by the gain of nearly 25 per cent. in the 
E.M.F. M. Bailly states that he hes ob- 
tained an output of nearly five times as 
niuch from a lead-zinc battery of similar sur- 
face to a lead-lead without lowering the 
E.M.F. below two volts; he has also ob- 
tained 28 ampere hours per kilogramme of 
peroxidized plate, or 0.08 pound per ampere 
hour. In practice I have not obtained so 
good a result, the average output being 0.1% 
pound {per ampere hour, which, however, 
compares very favorably with other batteries, 

In the early days of accumulators it was 
seriously proposed to distribute electricity by 
their use in the same manner as milk. The 
all-important factor of the difference in 
weight of the empty milk cans—as compared 
with the empty batteries—was apparently 
forgotten, and the public quickly found this 
out, although there is a story that a railway 


that a set of batteries were empty, and 
therefore charged the carriage at the re- 
turned empty rate. It would not, however, 
be impracticable for a few people living in 
the same neighborhood to arrange to take a 
supply of electricity for lighting their prin- 
cipal rooms, as a small set of batteries on the 
plan I have here could be easily delivered. 

This basket contains six cells or bottles, 
the total weight being under 1 cwt., so that 
the whole can be carried by one man. The 
capacity of each cell is 60 ampere hours, 
and a sufficient number of lamps can be 
maintained to light a dinner table. 

There is a great want at the present time 
for a small portable battery for railway car- 
Tlage lightmg, to be used as a reservoir for 
Maintaining the lamps when the carriages 
are uncoupled for the purpose of making 
bd the train. The successful illumination of 
Mailway trains by electricity has been practi- 
cally demonstrated by the northwestern 
and other companies, who have had trains 
electrically lighted for s »me years. The 
Plan which appears to give the best results is 
0 fix a small dynamo and high speed engine 
tither on the locomotive or back of the 
tender, giving the driver control of the ap- 
Paratus, so that he can readily start it from 


not occupy more space than the receiver 
which is usually employed with the oil gas 
system, and would be far safer in every 
way. 

The immunity from accident on our well- 
maoaged railways is probably the reason 
that some fearful disaster has not before 
this attended the use of compressed gas. 


took place quite recently on the Berlin Pots- 
dam Railway which ought to act as a warn- 
Ling. An empty goods train ran into a 
passenger train, piercing the gas cylinder. 
The liberated gas, being set on fire by the 
goods engine, flew about in all directions, 
setting fire to everything in the carriage, in 
which there were three persons, who, before 
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Railway passengers are ignorant of the 
dangerous vature of the illuminant, which 
is generally stored in steel cylinders under 
the carriages, although these cylinders 
are amply strong enough to resist the 
enormous pressure of the gas, but would 
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be easily perforated in the event of a colli- 
sion, with the result that the liberated gas 
mixing with air would either explode or in 
all human probability cause a dangerous 
fire. 


If such an accident occurred in a tunnel— 





= foot plate. The only objection has been 
ue impossibility of disconnecting the car- 
Mages without extinguishing the light. A 
battery on the plan I have described would 
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for instance, on the Underground Railway, 
where the system is generally adopted—there 
is the additional danger of suffocation from 
the escaping yas, which would occupy a 
very large volume of space. An accident 





-o- [] -O- 


Ge BH vu 


mw re sw OR -O- eee 
4+ 4p == +--+ 


Gerenmmenr, —O- -Q- “eT (YD QO 


-O- -@- {1} 


Oj 


“- A 


7 


es -sa 


= -H- 


i 
pare 


Ci- 
Double aU cs 


ew J 
ELECTRICAL REVIEWS NN) 


ELEOTRICAL APPARATUS. 


they could escape, were burnt to cinder 
It is stated in the official account that the 
only remnant of the male passenger was 
‘*the buttons on his waistcoat.” The gas 
receiver was a long sheet iron drum placed 
transversely under a second class carriage. 
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It is needless to say that with electric ligb 
no such accident could happen, and as the 
employment of the compressed gas appears 
to offer the chance of either “cremation or 
suffucation,” it would be far better for the 
railway companies to improve their exisiing 


‘oil lamp system until they can see thir way 


to un. versally adop: the electric light. 
——__ +e 


— The city council of Sandusky is 
considering the abolishing of gas and intro- 
duction of electricity for street lighting. 





Graphie Symbols for Electrical 
Apparatus, 


In an interesting article in La Lumiere 
El-ctrique, J. Munro presents some con- 
siderations that should be borne in mind by 
all who attempt to describe electrical appara- 
tus, and recognizing the great importance 
now-a-days of graphic symbols, he has col- 
lected a considerable number of these which 
he finds in current use. ‘These are repro- 
duced here. It is evident that the same 
symbol is used to represent very different 
things. The author therefore has drawn up 
a shorter table, shown in Fig. 2, contain- 
ing the symbols from those longer tables 
which he considers the best, and has added a 
few others not yet commonly used. It may 
be remembered that a committee of the 
Society of Telegraph Engineers and El-ctri- 
cians is engaged with this question, and will 
doubtless soon present a report on the sub- 
ject. Meantime the present paper will 
prove useful, and will, we trust, lead to 
greater uniformity in the use of symbols. 


— 
Notes Translated from Foreign Journals. 


Patents IN SwitzerRLaNpD.—The Swiss 
people have voted, by « majority of 133,000 
out of 245 000 votes, to introduce into the 
Federal Constitution a clause giving the au- 
thorities the right to grant protection to in- 
dustrial inventions. Holland is now the only 
country which does not guarantee to invent- 
ors the property in their own ideas. 


Gas For Motors in THEATERS.—In Paris 
the authorities are considering the question 
of allowing the use of gas motors in theaters 
to drive dynamos for the production of elec- 
tric lights. It is recognized that electric 
lights will surely drive gas out of places of 
amusement, accordingly the gas company 
has asked to be authorized to reduce by one- 
half the price of the gas used for motors in 
the Theatre Francais and the Theatre de 
YOdeon. It is estimated that the gas costs 4 
centimes per cubic meter, and the reduced 
price would be 15 centimes per cubic meter 
(about 70 cents per thousand feet). We 
shall watch with interest to see whether this 
method of lighting is finally adopted, or 
whether central stations are built outside of 
the theaters. 

Automatic REGULATION OF STEAM OR 
Gas ENGINES. — M. Menges has added another 
to the rapidly growing list of regulators de- 
pending for their action upon a solenoid 
around which a current flows. By suitable 
mechanism the varying attraction of the core 
of this solenoid is caused to act upon the 
supply of steam or gas. Experiments made 
in Paris, upon a compound wound Gramme 
dynamo taking about eight horse power, 
showed no appreciable changes in velocity; 
while with a shunt wound dynamo the differ- 
ence of potential when the current varied 
from 0 to 35 amperes did not vary more 
than 1 per cent.—Bulletin International de 
U Hlectricité, 





Cost or Arc Licutine in Austria,—It 
may interest some readers to compare the 
prices for electric lighting in Salzbourg with 
American prices. 

Sixteen candle power lamps cost 2 cents 
per hour, with discount up to 25 per cent., 
according to the number of hours burned. 

For arc lamps the rates are as follows 
(possibly the last item is misprinted): 

6 cents per hour for 400 to 500 candle power 
lamps. 
9 cents per hour for 600 to 700 candle power 
lamps. 
11 cents per hour for 800 to 900 candle power 
lamps. 
9 cents per hour for 1,400 to 1,600 candle 
power lamps. 

Electric meters are furnished after testing 
by an officer appointed by the muuicipality. 
These meters are rented at & yearly charge of 
from $7.00 to $18.00, according to the num- 
ber of lamps. —Hlectricité. 


———-ae-—— 


* * Avsonia, Conn., expects to have its 
electric road, overhead wire system, running 
inside of two weeks. 
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We are promised some “‘s artiing revela- 
tions ” in electtic lighting shortly, and from 
a new source. 





The scientific world will now be on the 
qui vive for the denouement of the ‘‘mystery,”’ 
announced in another column. It cannot_be 
perpetual motion, for Edison is a skeptic on 
that score. Our columns are free to invent- 
ors or friends of inventors who have struck 
the same thing ! 





In Cincinnati, on the 14th inst., the city 
solicitor rendered a decision that the city coun- 
cil has no power to pass an ordinance com- 
pelling telegraph and telephone companies 
to put their wires ‘underground, for the rea- 
son that their rights are derived from the 
State law. This would seem to summarily 
end the project of burying the wires in that 
city, and will have a'tendency to similarly 
affect the work elsewhere. 











The reports on the success of Prof. Paine’s 
electric submarine boat at Havre, if true, 
herald a great advance in storage batteries, 
and wefawait fuller details and data. 

Compared with the work of the batteries 
on theelectric yacht Volta, Prof. Paine shows 
a storage capacity per horse power output 
with eighty per cent. less weight of battery. 
This seems almost too good to be true. 





It would be a good thing for the more 
rapid advancement of incandescent lighting, if 
the architects of buildings and the contractors 
would realize that good wiring is as import- 
ant as good workmanship in the dynamo 
and lamps. It is too much to expect 
plumbers, steam-fitters, and carpenters to be 
versed in the intricacies of wiring and insu- 
lation, and nobody should be surprised at the 
failure of an installation where the wiring has 
been carelessly sub-let to such hands. No 
owner of anew building would permit his 
steam-fitting to be let to an upholsterer, nor 
his cabinet work to a bricklayer ; and he 
should be just as cautious about his electric 
light wiring contract. ‘‘ Every man to his 
trade” says the proverb, and it is nowhere 
more applicable than in electric lighting. 





A street car propelled by electricity at- 
tracted much attention on Fourth avenue, 
this city, last week. It was a new car, ex- 
pressly built for use in Boston, and was run 
as atest of the Sprague electric motor, with 
Julien storage batteries. Hidden away under 
the car were two motors, and concealed 
under the seats were the accumulators. The 
storage battery weighed 3,600 pounds and 
the motors 1,400 pounds, and the electric 
people said that these would run the car 
thirty miles, or for four hours, and develop 
fifteen horse power. The car ran smoothly 
and was easily controlled. With fifteen men 
on board it easily climbed the steep gradeson 
the road, and it was stopped and started on 
curves and grades without trouble. The 
brushes on one of the motors burnt out, and 
that motor was disconnected, and the car 
run in with the other one. 





‘The man who is his own lawyer has a 
fool for a client.” Those successful in one 
branch of business often think that their 
sagacity and good judgment acquired by 
experience enable them to judge accurate- 


2/1y of problems which are technical and 


scientific rather than commercial. Lawyers, 
doctors, business men, at times invest their 
money in enterprises, the success of which 
depends upon some alleged discovery or 
invention. Occasionally an expert is con- 
sulted by an investor ; oftener the hopes or 
claims of the experimenter and his friends 
are taken as accomplished facts. On the 
failure of the scheme, inventors and project- 
ors are condemned in a wholesale manner 
for the shortcomings of a few. The primary 
battery for incandescent lighting has recent- 
ly in England been made the basis of many 
published stockjobbing schemes. This 


8|country is not far behind, and intending 


investors would do well to pause before 
placing their money in schemes of which the 





only merit is the glowing and indefinite de- 
scriptions given by the projectors. 





BELL WINS. 

Judge Colt, of the First Circuit, in Boston, 
last Monday dismissed the famous case 
brought by the Government against the Bell 
Telephone Company, on the ground that the 
Attorney-Gereral has no authority and no 
power to bring any such suit. This leaves 
the opposing telephone claimants in a sorry 
plight. The owners of the Bell patents have 
been victorious in every case, and now comes 
this decisive action on the part of the U. S$. 
Circuit Court, which will probably put an end 
to telephone litigation. If the Government 
so decides, an appeal can be taken to the Su- 
preme Court at Washington. 

This decision will be received with satis- 
faction by the substantial telephone interests 
of the country. 

We do not think this case will ever be heard 
from again. 

In Ohio, the 
Circuit Court threw it out, on the ground that 


Its history is worth recalling. 


the Attorney-General had no authority and 
no power to bring such a suit in that circuit 
because the defendant did not reside there 
Then the 
to Massachusetts, 


and could not be sued there. 


Attorney-General went 
where the Bell Company had its principal 
office. A largearray of eminent counsel was 
employed at the expense of the Treasury, who 
argued the case on the part of the admin- 
istration, and Messrs. Dickerson, of New 
York, and Storrow, of Boston, were heard 
on the part of the Bell patent; and now the 
decision of the court is that the Attorney- 
General cannot bring such a suit anywhere ; 
Thus it is determined that the peculiar scheme 
to set aside and annul the Bell patent has no 
law and no reason to support it, and is en. 
tirely illegal and unjustifiable. 

The New York Sun says: ‘‘ This is the con- 
clusion that we have expected ever since this 
unfortunate and discreditable business was 
planned. The prosecution, begun through 
a combination of the Pan-Electric speculators 
with other loose fish who pretended to have 
rights in the telepbone, and pursued by the 
Federal Administration with all the weight 
of the President and Treasury to back it up, 
has now finally ended in nothing but shame 
for its authors.” 





EDISON’S MYSTERY. 

A representative of the Review casually 
met Mr. Edison this week, and he happened 
to be in more than his usually jolly mood— 
and by the way he is apparently in the rud- 
dicst health and best of spirits. To the in- 
quiry if he had anything new Mr. Edison 
replied: ‘* Yes, I have made a fresh discov- 
ery of no little importance—a great advance 
in electric art—tested its practicability and 
realized success ; but I will not name it now. 
Heretofore when I have invented or dis- 
covered something and published its details, 
the scientific papers have seon after teemed 
with announcements of anticipations, prior 
experiments, hints about piracy and stolen 
thunder, ete. According to these I have 
never produced a prototype, nothing but 
poor, miserable little antitypes. Now, this 
time I’m going to have some fun with the 
boys. My new discovery is fully recorded, 
but I will not publish it for six months! 
You may give this formal notice, so that the 
bibliophiles and prior inventors may have 
the first chance, with lots of time to get the 
laugh on me. As the oil men say, I'm down 
to the ‘oil sand,’ but propose to plug the 
well and hold it as a ‘mystery’ for six 
months. If, meantime, no claimant appears 
with a full description of the ‘mystery,’ Ill 
draw the plug, and 1 think I’llbe entitled to 
nail my sign on that property.” 





The next telephone convention will be 
held in New York—a wise decision on the 
part of the members. The Electric Club 
has tendered the telephone men free use of 
its assembly room, which will be an admira- 
ble place for holding the convention. 


THE USES OF INDUCTION. 


Our article in this issue on the history of 
distribution” by converters or transformers 
will be deeply interesting to the readers of 
the Review, we have no doubt. It does 
really seem that tbe history of the develop. 
ment of electric lighting, to be complete, 
must draw largely on the literature found 
in Edison’s patents. And it looks as if his 
prevision of the future, now the living 
present, had been most complete, amounting 
almost to an extraordinary comprehension 
of the capabilities of the electric current and 
the means of mastery thereof. He certainly 
fully realized in 1882 the advantages of con- 
version by induction, and was led to the 
practical possibilities no doubt by his experi- 
ence in devising systems of telegraphy, par- 
ticularly those involving the use of powerful 
currents. It is a strange reflection that in. 
duction, while a bitter foe to the telegraph 
and telephone, promises to be the electric 
light’s best friend. 





THE TELEPHONE WORKERS. 

That there {s great improvement still being 
made in telephone apparatus and methods, a 
careful reading of the proceedings of the 
National Telephone Exchange Association 
at the Pittsburgh convention, this week, will 
disclose. The domain of the telephone is 
ever extending, and the successful work in 
long distance service, so clearly shown in the 
paper of General Manager Hall, goes to 
prove, as is stated, that ‘‘the progress of elec- 
trical development will keep the possible 
limit up to the distance over which it will 
be commercially profitable to supply this ser- 
vice.” This particular paper will be of 
much interest, coming as it does from a 
practical and earnest worker in this new field 
of the telephone. 

The standing of the telephone in the com- 
mercial world having been established long 
since, the task now presenting itself to the 
gentlemen whose interests are centered in it 
would seem to be that of improving ex- 
change facilities, both with an eye to economy 
and to efficiency. Metallic circuits, though 
only as yet figuring in the dreams of the tele- 
phone promotors, should now be taken into 
consideration, and wherever an exchange is 
to be reconstructed, should be counted in 
along with the multiple switchboard and the 
many little electrical details that the pro- 
gressive telephone exchange builder is able 
to adapt to his use. And it is at conventions 
similar to the one just held in Pittsburgh 
that these little details can be announced so 
as to benefit the telephone men of the coun- 
try, and increase the demand in every city. 
The old theory, and at one time a true one, 
tbat to increase the number of subscribers 
above a given number lessened the percent- 
age of gain, it is now time to discard and 
give place to the modern idea that everyone 
who is willing to pay for a telephone shall 
have it, have it promptly, and the good ser- 
vice that can and should go withit. Weare 
well aware of the many intricacies connected 
with telephone work which compel all im- 
provements and changes to move slowly, but 
now that the reconstruction period may be 
said to be upon us again, every advantage of 
past experience and undisputed electrical in- 
formation should be taken, and if the outlay 
at first blush seems too great, we are con- 
vinced the increase in subscribers will rapid- 
ly make amends. 

Is it not a live question for telephone men 
to consider that there is not an exchange io 
this country that begins to compare in its 
service with that of the telephone lines 100 
miles long extending between New York 
and Philadelphia? And this same excellent 
service will soon be recorded, we doubt not, 
on the system now being built between New 
York and Boston and Albany. 

The underground question is one that still 
is beset with grave problems. The history of 
the work in Chicago and in Brooklyn is 
clearly presented in the papers by Mr, tunny 
and Mr. Sargent respectively. Mr. Sunny 
treats the question of insulation at some 
length, and his experience and views will be 
found of much practical value. 

President C. N. Fay, in his usual vigorous 
and forcible way, recounted the history of the 
onslaught on the telephone by municipal- 
ities and would-be law-makers, and calls 





attention to the many unfortunate results 
which follow. 
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OUR CHICAGO LETTER. 





(From a special correspondent of the ELECTRICAL 
REVIEW.) 





The Badger Illuminating Company, of 
Milwaukee, having tried for a series of years 
to do business with a cheap quality of wire, 
have at last pulled out their first cfforts and 
re-run their lines. The company has started 
jn again and is now running ninety lights 
satisfactorily. 

The Minnesota Brush Company at Minne- 
apolis has now 1,100 are lights, and on cir- 
cuits with these, has 250 incandescent lamps, 
Brush distribution system. It isalsorunning 
on arc Wires from its new station, where a 
275 horse power Corliss engine is doing the 
work, several Brush motors, as witness : 

Three 14 horse power, two 2 horse power, 
and two of 1 horse power, driving three 
printing presses, one fan, an elevator, and a 
laundry. Mr. A. 8. Huey, of the Edison, has 
just moved into his new office, which is said 
to be more attractive than a policeman’s new 
coat or a club oarsman’s shirt. Huey has re- 
cently placed 800 lights in the People’s The- 
ater; 400 in the State Public School at 
Owatonna, 100 in the Nelson Tenny Com- 
pany saw mill, 150 in the Minnesota Straw- 
board Mill, 250 in the St. Mary’s School at 
Faribault, and 50 in the Eisenbusch Brewery. 
There is talk of a huge ceutral station incan- 
descent plant soon to be settled upon, but 
there is some mystery about it, which time 
alone can solve. 

The St. Paul Gas Company talks of adopt- 
ing an alternate system of incandescent light- 
ing, and say that they purpose making some- 
body dance to their music. The company 
is now running the United States long- 
distance system to the ture of about 1,500 
lights, and giving perfect satisfaction. 

At the Jast meeting of the Electric Club, 
Mr. Frank J. Sprague and Mr. McL. Hard- 
ing, general agent for the Sprague Company, 
who were on their way through the city, 
spent the evening with us. Mr. Sprague, 
while declining to make any very extended 
remarks, did mingle in the discussion of Mr. 
Sperry’s paper. 

The Sprague people, represented by Mr. C. 
M. Barclay, Western agent at Chicago, are 
doing a quite lively business. Mr. B. reports 
recent installations as follows: Elgin, IIl., 
three one-half horse power motors; La 
Crosse, Wis., two one-half horse power; St. 
Paul, Minn., three one horse power; Pe- 
oria, lll., two five horse power motors, one 
in The Democrat and Post Review, and one in 
the Hill Publishing Company’s establish- 
ment. 

In Chicago, Mr. B. has placed in each of 
the following places a one-horse motor: At 
Myer & Goodman’s, at Lansing and Sickler’s, 
and at the American Exchange National 
Bank, for ventilation—in the latter case 
running a thirty inch fan. In the Fair, on 
Dearborn street, one of these machines is 
grinding away, doiig its level best to keep 
up with the demands of coffee purchasers. 

At the meeting of the club on the 19th 
inst., Mr. C. A. Brown, V. P., in the chair, 
a manifest increasing interest in the club 
and its growth was evinced by the large at 
tendance. The room was full, and the discus- 
sions were very general. A committee con- 
sisting of W. J. Buckley, of the Fort Wayne 
Jenny; W. A. Stiles, of the Vandepoele, 
and C. D. Shain, of the U. 8, was appointed 
by the chair on the subject of better rooms. 
This committee has subsequently selected, 
and the managers have decided to accept the 
room on the second floor of the southwest 
corner of Calhoun place and Clark street. 
The rooms will consist of one suite of three, 
about twenty feet square, which will be 
separated by folding doors or curtains, so 
that one large room for lecture purposes will 
be available at any time, sixty feet in length. 
The rear room, in addition, will be used as a 
library and as an office, by some party who 
will occupy the premises as a sort of custo- 
dian of the property and host to strangers 
and visitors. 

Mr. E. A. Sperry read a paper on Protec- 
tion of Dynamos from Lightning. The dis- 
Cussion brought out some curious facts 








relative to discharges of static electricity, 
and where these go to. Mr. E. P. Warner 
related a case where the ground plate of a 
lightning arrester, with an insulation from 
ground of 500 ohms, did just as well, ap- 
parently, as if it had been properly con- 
nected; and several instances were men- 
tioned where the last trace of a discharge 
was found where the field wire was soldered, 
or welded, tothe core. Prying this loose, the 
machine wasall right again. In cases where 
the discharge took this form, little, if any, 
damage was done elsewhere. 

Prof. Badt, gave, apropos of the discus- 
sion of ground plates, etc., some interesting 
information on the subject of lightning rods 
and lightning dangers in Europe, as embod- 
ied in recent reports from commissions 
appointed to investigate lightning and its 
effects. 

Mr. Sunny, superintendent of the Chicago 
Telephone Company, confirmed the state- 
ments made by other telephone men, that 
with an increase of telephone wires there 
was a constant decrease of trouble from 
atmospheric electricity. 

Mr. Leonard stated that at Appleton, 
Wisconsin, ove of the oldest inbabitants 
complained that since the Edison people had 
run so much wire around the city, the 
locality was losing its reputation as a 
thunder-storm center. This. it may be re- 
marked, by the way, is one more advantage 
—one more argument jn favor of electric 
lighting. It makes peace even among the 
elements. 

The Western Electric Company has re- 
cently closed a contract for a twenty light 
are plant for the Chicago City Railway Com- 
pany’s new power station at 55th street and 
Cottage Grove avenue. In addition to the 
are lights, several individual Little-McDonald 
cut-outs with incandescent lamps will be 
placed. 

Cuicaco, Sept. 26. 


OUR BOSTON LETTER. 











(From a special correspondent of the ELEcTRricaL 
REVIEW.) 





The second regular meeting of the Boston 
Electric Club was held on Thursday evening, 
Sept. 22. Although no refreshments or en- 
tertainment of any kind were provided, there 
was a large attendance, the handsome re- 
ception rooms being comfortably filled. 
President Ridlon presided. After usual 
routine business a number of interesting 
matters were discussed relative to the policy 
of the club. Reports by secretary and treas- 
urer were rendered, showing that the mem 
bership list was rapidly increasing, and that 
fees and dues were being paid as soon as could 
be exnected. Mr. A. H. Chapman, chairman 
of Committee on Revision of Constitution, 
presented an elaborate report, which met 
with the unanimous approval of the club. 
These constitutional changes, which will 
come into effect January next, are quite com- 
prehensive, and will throw the management 
of the club more directly upon its members, 
giving the power of election to each individ- 
ual, and not, as heretofore, confine it to the 
Board of Management. Mr. P. H. Alexan- 
der, Chairman of the House Committee, in- 
formally reported that he was meeting a most 
cordial response to his call for donations, 
many handsome articles of furniture 
having becn already received and the nucleus 
of a library having already been laid by the 
donation of several valuable and rare works 
of electrical interest. A handsome proposi- 
tion from the Boston Electric Lighting Com- 
pany, for furnishing the current for properly 
illuminating the club house was read by the 
secretary and unanimously accepted with 
thanks. A pleasant feature of theevening was 
the impromptu rendering of a few four part 
songs by the Glee Club (H. H. Eustis, leader), 
which, although not yet fully organized, shows 
promise of future usefulness, Many gentle- 
men were called to the floor and expressed 
themselves freely in regard to the future work 
of the club, which it is probable will take 
more than the social interest, several scientists 
committing themselves to the belief that in 
time the club would be the tribune upon 
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which electrical matters in New England 
would bediscussed with a broad and disin- 
terested purpose. 

The Gas Commissioners gave hearings last 
week to the gas companies of Clinton, Chel- 
sea, and New Bedford. In the latter place 
it is desired to purchase the existing arc light 
plant. The other places ask for the au- 
thority to operate plants of theirown. The 
Chelsea Company also desires the right to 
operate electric lights in Revere. Attempts 
have been made to convince the Gas Com- 
missioners that coke and coke screenings 
were useless as fuel for steam plants. How- 
ever, testimony regarding the plants of gas 
companies at Charlestown, Brookline, Bur- 
lington, Vt., and Schenectady, N. Y., show- 
ed that by the use of the Jarvis furnace in 
those places mentioned, excellent results were 
obtained by using these fuels (coke and coke 
screenings) wet. The cost to gas companies, 
as these are to a great extent useless for any 
other purpose, is extremely small. 

The Knight-Bentley surface street railway, 
at Woonsocket, R. L, is, for a part of the 
contemplated distance, being pushed to com- 
pletion. Ultimately ten miles of track will 
be laid, of which four are completed with 
overhead conductors. The road will run to 
the suburbs and Manville. The rolling stock 
comprises nine cars, each fitted with a 15 
horse power Thomson-Houston special mo- 
tor. The power plant was built by the 
Jarvis Engineering Company, and will be of 
1,000 horse power capacity. The Jarvis 
boiler setting and Armington & Sims engines 
are used exclusively, there being of the latter 
four 90 horse power, one 150 horse power at 
present in use. L. C. Lincoln is secretary 
and treasurer of the railway company. 

The summer residence of Montgomery 
Sears, at Southboro, Mass., formerly lighted 
by kerosene, is now supplied with an incan- 
descent plant, including a two horse power 
Roper hot air engine, a 20 light Kimball & 
Davis dynamo, and 28 cells of the B-type 
storage battery of the Electrical Accumu- 
lator Compavy. The engine on one-half 
bushel coal is run the greater part of the 
day, and thirty 50-volt lamps are lighted the 
entire evening. The engine and accumu- 
lators are in a hothouse, 500 feet from the 
house. 

The Hospital Life Building Company has 
accepted, through Mr. J. T. Moriarty, New 
England agent, the plant of accumulators in 
the basement of the building on State street, 
after a six months’ trial. 120 15-a cells, 
in combination with a 600 light Edison plant, 
is operated to light the building. The use 
of the accumulators admitted of the entire 
disuse of gas, which cost, when the engines 
were not running, $200 per quarter. In ad- 
dition, the light is perfectly steady under all 
variations of load and steam pressure. 

The Tropical American Telephone Com- 
pany have prepared and issued a new and 
comprehensive illustrated catalogue, in Eng- 
lish and Spanish, of the varied instruments 
and central station apparatus supplied by 
the company. Estimates of the cost of cen- 
tral station for fifty subscribers and of pri 
vate Jines; price lists of all supplies needed 
in the construction of the same, and of ap- 
paratus for elecfrical measurement ; intelli- 
gent directions for the management of bat- 
teries; descriptions (with cuts) of the proper 
method of constructing lines and making 
connections, and methods of locating and 
remedying faults, make this pamphlet of great 
value to all interested in electricity. As will 
be seen from the advertisement of the com- 
pany, there is an exhibit of the apparatus at 
the American Institute Fair. 

Boston, Mass., Sept. 27. 

——_—_-@pe—_—_—_—— 


A Ride for the Electric Club. 


At the last meeting of the Electric Club, 
Mr. H. D. Hall, secretary and treasurer of 
the Consolidated Railway Telegraph Com- 
pany, extended an invitation to the members 
of the club to be present at an exhibition of 
the system of induction telegraphy on the 
Lehigh Valley Railroad. . The date of the 
trip is now avnounced for October 6, the 
special train to leave from foot of Cortlandt 
street at 1 P.M. Tickets can be procured by 
members from the secretary of the club at 
13 Park Row. 

It is requested, so thatample arrangements 
can be made, that all who intend going will 
so inform the secretary at the earliest day 
possible. The occasion will be an agreeable 
and interesting event. 





GOSSIP ABOUT ELECTRICAL IN- 
VENTORS. 

Weston is closely confined to laboratory 
work, 

Prof. Wood keeps closely at work in the 
factory of the American Company. 

Sprague, Baxter, and Edgerton are all de- 
voting themselves to their electric motors. 


Mather is deep in the details of a new 
steam engine. Great things are expected 
here. 


Phelps is developing new work constantly. 
Of late his electric rock drill is worthy of 
note. 

Field’s elevated railroad electric motor 
occupies all the time of this versatile in- 
ventor. 


Stanley spends his days—and a good many 
nights—in his interesting laboratory at Great 
Barrington, Mass. 

Boulton neglects not the carbon interests, 
and finds full scope for his energetic nature 
in the work of the Standard Company at 
Cleveland, Ohio. 

Prof. Elihu Thomson, one of the youngest 
of the great inventors, takes intense in- 
terest in his welding by electricity—it is, in 
fact, one of his pets. 

Slattery is reported to have resigned from 
the Sun Company, and cast in his fortunes 
with the Fort Wayne-Jenney, and will make 
his headquarters in New York. 

Prof. Gray took great personal interest in 
the suit against the Bell Company, which he 
had hoped would substantiate his claim to 
being the inventor of the telephone. 


Patterson, in his snug laboratory on the first 
floor of the large Chicago establishment of 
the Western Electric Company, is working 
out a new and improved subterranean cable. 


Brush, who is recognized as one of the 
handsomest as well as one of the most suc- 
cessful, is reported to have recently im- 
proved his storage battery to his complete 
satisfaction. 

Gilliland has been devoting his rare abili- 
ties to general electrical work in Edison’s 
laboratory. There will be some excellent 
work ready to announce from this source, we 
dare predict. 

Tesla, the Montenegrin, who appeared and 
disappeared so suddenly in this country, is 
said to be secretly at work on valuable im- 
provements in electric lighting. He is an 
original and enthusiastic electrical toiler. 


Prof. Bell is living quietly at Washington, 
occasionally lecturing before some educa- 
tional gathering. The recent suits against 
the Bell Company apparently have caused 
him little worry, and he is no doubt greatly 
pleased over the late decision. 


Eickemeyer, who made a fortune out of 
the invention of hat machinery, is becoming 
more and more imbued with the idea that 
great discoveries are yet to be made in elec- 
tricity. His new dynamo will bear watch- 
ing, for there is a good deal in it, 


Lieut. Zalinski’s dynamite gun is a suc- 
cess. Wecongratulate the talented inventor. 
The part electricity bears in this invention 
is most important, as it is through the use of 
Zalinski’s battery that the explosion can be 
so correctly timed as to do its deadly work 
beneath the water. 

On the forward deck of the State of 
Nebraska, which arrived Tuesday from Glas- 
gow, was a yacht which is to be run by an 
electric motor. It is said to be the property 
of George Westinghouse, the patentee of the 


air brake, and the energetic head of the 
Westinghouse Electric Company. 


The inventors of the induction telegraph 
system (with the exception of W. W. Smith) 
including Messrs. Edison, Gilliland and 
Phelps, as well as the leading officials of the 
Lehigh Valley Railroad, will be present on 
the occasion of the excursion tendered the 
Electric Club for next Thursday, October 6th. 


The latest rumor concerning Edison is 
that he will erect a Jaboratory in Califor- 
nia, and proceed to extract gold from the 
black po to be found in great quantities in 
Butte county. We wish the distinguished 
inventor every success, and speak for some 
specimens of the gold thus produced—say a 
few thousand dollars’ worth. 
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BYE. J. HALL, JR., BEFORE THE NATIONAL 
TELEPHONE EXCHANGE  ASSOOIATION, 
PITTrsBURGH, SEPTEMBER 26. 





To talk between points hundreds or thou- 
sands of wiles apart as though standing face 
to face is a feat, the accomplishment of 
which may well call for our best efforts. 
Apart from all commercial considerations, it 
presents the fascination of an unsolved prob- 
lem. No sooner had the telephone exchange 
been an established fact than inventors and 
‘‘promotors” began to suggest all sorts of 
visionary schemes for long-distance tele- 
phone work. 
Of the early experiments, none were more 
successful than the trials between New York 
and Chicago, speech being transmitted be- 
tween those points by a number of people, 
with fair results. These trials showed that, 
under certain conditions, it was possible to 
talk for a distance of over a thousand miles. 
We all know, however, that commercial 
business could not be carried on under these 
conditions, as all successful tests were made 
when the wires were free from outside dis- 
turbances. As they were clear only on Sun- 
days, and even then only when there were no 
storms or heavy earth currents, the effect of 
early experiments was rather to discourage 
work in this direction. 
In Canada and in the Western States some 
long lines have been operated with success, 
the distances covered being far in excess of 
any practical working lines in the Eastern 
States. The reasons for this have been often 
discussed in our conventions, and I will not 
go into them now; it is enough to say that, 
giving all due credit for what has been 
accomplished, no large business can ever be 
worked up on the basis of using grounded 
circuits, owing to the inevitable ‘‘ cross-talk ” 
between parallel wires. The first really 
practical success in talking over long dis- 
tances was the copper metallic circuit con- 
structed between New York and Boston, by 
Mr. T. B. Doolittle, for the American Bell 
Telephone Company, in 1883. The distance 
was about three hundred miles, and I call 
it the first practical success, because it was 
the first long-circuit that worked at all times, 
regardless of outside electrical disturbances. 
Early in 1885 I was appointed by that 
company to take charge of the development 
of this branch of telephone service, and the 
American Telephone and Telegraph Co. 
was organized to carry on the work. Atthe 
outset it was decided that only copper wires 
in metallic circuits would be used, and that 
nothing should be spared to make the plant 
in every respect as perfect as we knew how 
to build. A builder whose work is known 
to you all (Mr. W. H. Fairbank) was ap- 
pointed general superintendent of construc- 
tion, and the first line was constructed be- 
tween New York and Philadelphia. The 
specifications for this line required the use 
of poles not less than seven inches in diam- 
eter at the top and from forty-five feet up- 
ward in length; to be set six feet in the 
ground on straight lines and seven feet on 
corners or sharp curves. The poles had 
gains for seven ten-pin arms, and three arms 
were at once put on, carrying twenty-four 
copper wires. In addition to the copper 
wires, one No. 8 iron wire was strung on a 
top pin to strengthen the line (especially dur- 
ing construction). The utmost pains were 
taken in guying and bracing, and the good 
results of this care in building has been fully 
demonstrated by the nominal expense of 
maintaining the line since it was finished. 

There are nearly three miles of submarine 
cables in this line, and all crossings are made 
with four seven-conductor kerite cables. In 
three of these cables the conductors are each 
composed of three No. 183 B. W. G. copper 
wires, twisted together and insulated to 9-32 
of an inch, and the cables are armored with 
eighteen No. 4 galvanized iron wires. The 
fourth cable has conductors of three No. 16 
wires, twisted together and insulated to 103-32 


special care was taken to guard against light- 
ning and against bad connections and leaks 
in the terminals. All underground and 
aerial cables are of large conductors, heavily 
insulated, and the general result has been a 
line which for nearly two years has worked 
with uninterrupted success. Wind, sleet, 
lightning and electrical storms have so far 
passed over it without causing more than the 
most trifling damage, and we have secured 
one of the most essential elements of any 
factor in commercial business—reliable ser- 
vice. 
That this line would “talk well” no one 
questioned, as the distance (about one hun- 
dred miles) is far within the limit which 
previous experiments had shown to be en- 
tirely practicable. I will say here that we 
have not yet reached the limit of distance, 
but having worked over four hundred miles 
we know it exceeds that. It is probable that 
the progress of electrical development will 
keep the possible limit up to the distance 
over which it will be commercially profitable 
to supply this service. 
Since the completion of the Philadelphia 
line we have started lines of similar charac- 
ter between New York and Boston (250 
miles), and New York and Albany (160 
miles). The Boston line will be ready for 
service in a couple of months, and the Albany 
line by the end of this year. 
Having completed our first line, we were 
at last in a position, not to commence busi- 
ness, unfortunately, but to work out patiently 
and thorougbly the problem of making these 
lines serviceable. Many of you will remember 
that at our Providence meeting, two years ago. 
we discussed the question as to whether there 
would be any serious cross-talk between me- 
tallic circuits when we had a large number 
of them working on the same line of. poles. 
Opinions then varied, but the Philadelphia 
line showed at once that the interference 
between metallic circuits was practically 
about as bad as between grounded circuits, 
We determined not to offer an imperfect 
service to the public, and months of hard 
work resulted in perfecting a simple and 
practical method of absolutely removing all 
trouble from this cause. Meantime, the mat- 
ter of providing suitable apparatus and 
methods for working metallic circuits quickly 
and reliably with each other and with 
grounded circuits at the terminal stations, 
was receiving constant attention,and now we 
are able to do this work satisfactorily, 
although this part of our service will always 
be one in which we may expect continued 
improvement. 
As an illustration of the difficulties en- 
countered : The repeating coil which gave 
excellent results when used between New 
York and Philadelphia, was a complete 
failure when used between New York 
and New Haven, and a long course of 
investigation and experiment was necessary 
before we discovered the cause and provided 
aremedy. We have completely reversed the 
old idea that ‘‘ Anything is good enough for 
a telephone hne ;” now I would say, ‘‘ Noth- 
ing is good enough;” but a friend sug- 
gests that, strictly construed, my statement 
makes the matter worse.. At any rate the 
best is not too good, and I am confident that 
the future experience of us all will convince 
us, if we still doubt, that the best is emphati- 
cally the cheapest in the long run. 
The telephone business has now been 
established long enough to bring us fully into 
the reconstruction period—the haste of early 
construction is over, and the problems of 
underground construction in our larger cities, 
the general use of cables in all exchanges, the 
necessity of providing improved switching 
facilities for the masses of wires which 
center in our large offices, and the com- 
plicated work of providing quick and certain 
means of communication between our scat- 
tered exchanges, are matters which call for 
the expenditure of lots of brain force and 
money before the ‘‘second construction” 
gives us a perfected system. 
When we look over the history of the de- 


phone has so quickly found a profitable 
place in the business world. Toa great ex- 
tent that place had been prepared by the 
changes in business methods wrought by the 
railroad and telegraph. The use of local 
private telegraph lines (and especially the 
District Telegraph service) was of especial 
value to us in preparing the way, by educat- 
ing people in using electrical appliances for 
securing quick local communication. 
Undoubtedly the use of the telephone has 
imade far easier the work of introducing the 
electric light. This process of education is 
going on at a rapid rate, and the use of 
private leased wires between distant cities 
which is now so common as to be almost a 
necessity in certain lines of business, and 
the extension of our ‘‘ extra-territorial ”’ tele- 
phone lines, is preparing the way for the 
long-distance telephone. 
I am often asked the question, ‘‘ How can 
you expect people to use the telephone on 
your long lines with rates five or ten times as 
high as the telegraph charges?” The answer 
is simply this: The telephone has a field of 
usefulness entirely separate and distinct 
from that occupied by the telegraph. Of 
course no one will pay a dollar for a tele- 
phone message when he can accomplish the 
same result by sending a telegram for ten 
cents ; neither will he pay ten cents for 
sending a telegram when he can accomplish 
the same result by sending a postal card for 
one cent. If the long-distance telephone 
competes with anything. it is with the rail- 
road, and it does that in the same way and 
about to the same extent that the local tel- 
ephone competes with livery stables and 
street cars. 
Asa matter of fact the service offered by the 
telephone is something which is entirely new 
and when people learn its uses its place will 
be just as securely fixed, as a most important 
factor in the transaction of business between 
distant points, as it now isin local service, 
and the railroads and the telegraph companies 
will not suffer any more than the livery 
stables and street cars do now from the tele- 
phone exchange. When people ship freight 
for which they are in nohurry they send it by 
a sailing vessel or by rail as ordinary freight ; 
when time is of some importance it goes by 
steamer or by a fast freight line; when the 
goods are perishable or time is important, 
shippers send by express or by special mes 
senger. 
So when in communications time is not 
important, people write letters ; when greater 
haste is necessary they send telegrams, but 
when time presses and there is urgent need 
for haste, they telephone. 
When the nature of the business requires 
personal communication, question and an- 
swer, the railroad or the telephone line must 
be used, and this is our field: quick com- 
munication with instantaneous replies and 
prolonged personal interviews. I might give 
scores of illustrations, but two will suffice : 
A New York lawver recently called up by 


telephone a lawyer in acity nearly a hun- 
dred miles away. engaged him for an import- 
ant case, dictated a lot of legal papers, and 
inside of an hour was able to file attachments 
securing for his clients their interest in a 
large amount of property which would other- 
wise have been lost. This illustrates one 
class of service; the other is the case of the 
Pennsylvania Railroad, which has ample tel- 
egraphic facilities between New York and 
Philadelphia, but in addilion, leases a private 
telephone circuit, so that the officers of the 
road can, without the intervention of opera- 
tors and the delay of writing messages, carry 
on conversations between the two cities. 
The contracts for service which we are 
daily making, and the emphatic commenda 
tion of business men who are using our lines, 
prove beyond question that the long-distance 
telephone is wanted and that good service 
will be paid for at rates which will make it 
profitable to supply the demand. It is just 
as certain that there is no demand for, and 
no profit in attempting to furnisb poor ser- 
vice either in trunk linesor exchanges. Just 
what constitutes ‘‘ poor service” is a que-tion 
+ age which we may not all agree. I think 
r. Jacques defined good commercial service 
well ina discussion of this question recently, 
when he said in substance that he considered 
a good commercial line to be one over which 
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and painful progress made by the pioneers of 
that enterprise, 11 may well be a matter of 
surprise and congratulation that the tele- 
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CHICAGO UNDERGROUND AND 
AERIAL CABLES. 
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A mile of Patterson cables has been put 
down in West Madison street, made up of 
one 150 wire cable and cables of from 25 to 
125 conductors, containing in all about 209 
miles of wire. No. 18 American gauge was 
used, and the insulation and capacity testg 
are very satisfactory. 

These cables were put Gown to abandon 
pole line of 90 wires built about six years 
ago. Notwithstanding the fact that the 
wires on the route were badly decayed and 
contained many defective connections, and 
that the cables were of the best manufacture, 
the wires on the pole route talked about 
twenty-five per cent. better than those in the 
cables. 

The cross-talk is only noticeable at times, 
and is not heavy. These cables are laid in g 
box of creosoted wood, and covered with 
one-fourth inch tarred sheet-iron. The box 
is just big enough to take the cable, and no 
filling of any kind is used. A gang of twenty 
men put this cable down at a rate of 500 feet 
per day, finishing up everything excepting 
the permanent restoration of the pavement. 
1,100 feet of conduit has been built to carry 
the cables from the present central oftice to 
the new building. The construction includes 
the use of wrought-iron pipe 24 inches inside 
diameter, free from burs, and presenting a 
smooth surface to cables. The pipes, sixteen 
of them in all, are spread apart, and the 
interstices filled with concrete. 

We are pulling No. 18 gauge 200 conduc. 
tor cables into the pipes, and find that they 
work smoothly, and that a gang of six men 
can pull in four pieces of cable 400 feet 
each per day. The underground cables put 
down two years ago are giving satisfaction. 
Recent tests on some of them show an insu- 
lation ranging from five to fifteen megohms, 
One cable put down by the Standard Com- 
pany two years ago indicated a very low 
insulation on the regular test. We opened 
the street in two or three places, and finally 
located the fault in a splice. No abrasion of 
the lead pipe could be noticed, nor was there 
any superficial evidence of afault. A piece 
including the splice was cut out and another 
piece of cable put in. The piece cut out was 
laid on a board and shortly it was noticed 
that water was coming out of the splice 
through a blow hole the size of a pin, in the 
solder. There was, perhaps, half a pint of 
water in the sleeve. It took two years for 
the fault to develop, In another instance a 
Standard cable was cut into by plumbers 
some time last November. In June the in- 
sulation was found to be low, and when the 
fault was located, it was discovered that the 
water had gone into the core through a bad 
cut in the lead, and had worked back forty 
feet, requiring new cable to that extent. 
We have several cables, chiefly aerial, that 
are defective, and are being looked up It 
requires the constant attention of a galvano- 
meter corps to keep them in good shape. 
By means of semi-annual tests, defects have 
been discovered and removed before they 
have had time to affect the service. The 
trouble from low insulation at the terminals 
is being overcome by filling the terminals 
with paraffine wax or some other insulator, 
and keeping the terminals well protected 
from moisture. The trouble outside of the 
terminals on air cables is made up of cuts in 
the lead by hooks cutting through, bullet 
holes, and careless workmen. 

The following tests recently made may be 
of interest. Two wires were selected which 
ran together through nine cables of seven 
different styles, a distance of 4.4 miles. The 
cables are Patterson aerial and underground 
and Standard aerial and underground, and 
contain from fifty to one hundred and fifty 
wires each, ranging from 18 to 20 gauge. 
The resistance measures 444 ohms. 

The first test was made on a day of alter- 
nate sunshine and rain, when everything 
was damp There was absolutely no cross- 
talk from one wire to the other, and conver- 
sation could be carried on freely and without 
any more effort than on an air line. The 
introduction of an annunciator drop into the 
circuit made no difference. A test for insu- 
lation showed 400,000 ohms for the distance, 
and a static capacity of 1.4 microfarads. 
week later the same wires were used in the 
same manner with less satisfactory results. 
The weather was dry and warm’ It was 
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distance of eight inches from a fairly adjusted 
transmitter was indistinct and muffled. 
With the lips close to the transmitter, 
and by speaking in the usual tone of voice, 
the results were fairly satisfactory. This 
is particularly true when an air line of 
one and one-half miles was added. The 
measurements made after the test showed 
the insulation to be four megohms for the 
distance, against .4 of a megohm on the pre- 
yious test, and 1.05 microfarads capacity, 
against 1.4. By opening, one of the wires at 
poth ends, so that all connection with the 
earth was removed, conversation could be 
freely carried on between three parties who 
were looped in. The first one was 5,000 feet 
from the open end of the cable, and the other 
12,000 feet. The only difference noted by the 
jntermediate parties in the working of the 
wires with the ends open was that the cross- 
talk was much heavier thap with the grounds 
on. The second test indicates conclusively 
that we have used up all of our margin, and 
that a slight addition to the length of the 
cables will make the connection of no com- 
mercial value. In fact, iv ordinary dry clear 
weather, conversation is only carried on by 
frequent repetitions, and considerable dis- 
comfort. - ; 

The nine cables included in this test are all 
in good condition, and with the exception of 
afew piecesof air cable,are new. On the 
above circuit there are sixteen terminals 
in use, but in all cases except in exchange 
offices the cable wires of one cable were con- 
nected with those of another at the terminals 
with kerite or okonite wire, so that the insula- 
tion was good at those points. The experi- 
ence of four years bas proven the fallacy of 
the practice of requiring the manufacturers 
to furnish a cable showing an insulation of 
from 300 to 800 megohms per mile. While 
tbis insulation can be secured immediately 
upon the completion of a cable, it is uiterly 
impossible to maintain it. Nor is it desirable 
to maintain it, for the reason that cross-talk 
is greater on a cable with a ‘‘ fancy” insula- 
tion than in one of a megohm. Subscribers 
always complain of cross-talk when their 
wires are put into a new cable, but after a 
few months we hear no more aboutit. This 
is not so much because they have become ac- 
cusiomed to the cross-talk as it is that with 
the lowering of the ivsulation the cross-talk 
is decreased. A better specification would 
be one megohm per mile, and not more than 
five, and a guarantee from the manufacturer 
that this insulation wil] hold up for ten years. 
Such an insulation exceeds anything that we 
are able 10 get on air lines. Ina recent test 
nine wires showed each an insulation of 5.3 
megohms. Rain began to fall, and in ten 
minutes the insulation had fallen off to3.2, and 
no doubt went lower. This iJlustiates the 
extreme sensitiveness of a hizh insulation to 
moisture, and indicates clearly that where 
there are a large number of cables in use, the 
conditions are constantly varying, and noth- 
ing like uniformity in the working of the 
wires can be expected or secured. 

—_o 
Standard Daniell’x Battery. 

The sulphate of copper battery is probably 
more used as a standard of electromotive 
force than any other, writes T. O’Conner 
Sloan in Scientific American. Various forms 
have been suggested and adopted. Among 
the features to be secured are permanency 
and freedom from tendency to local action. 
In these and other respects the battery as 
usually constructed is defective, as it is em- 
phatically a two-fluid cell. It is essential 
that the plates should each be immersed in a 
particular fluid, and that the fluids should 
not mix. 

To secure this end various means have 
been adopted. The porous jar form is very 
commonly used. But as a scientific appara- 
tus this is defective. The pores of the jar 
become filled with the battery salts, and to 
start new this may require quite a lengthy pro- 
cess of cleaning. Then it sometimes happens 
that metallic copper precipitates upon the 
surface of the porous jar, rendering it quite 
hors de combat. Thus the mere fact of the 
use of such a jar introduces an element of 
complication. 

In the cut is illustrated a very simple and 
cheap form of cell that avoids most of the 
troubles usually affecting Daniell’s battery. 
Two forms are shown, one of the simplest 
possible description, the other a modifica ion 
designed to secure lower resistance, and ad- 
mitting of the convenient use of a septum of 
gold-beater’s skin or other membrane. 

The simpler form is constructed with two 
test tubes, a small bent glass tube, and the 
plates and solutions. Two test tubes are 


Placed in a stand. A piece of glass tubing is 
bent in a smooth curve, so that when in 
place it will extend from one to the other, as 





shown. This should be about 3 mm. (¢ inch) 
in internal diameter. A piece of copper for 
negative plate, and of zinc for positive plate, 
are provided. To each a wire is connected 
by soldering. The desired solutions must 
now be prepared. The strength is, of 
course, to be fixed by the experimenter, ac- 
cording to the results he wishes to obtain 
from the battery. 

The use of saturated solutions is very 
usual, Assuming such to be employed, one 
of the test tubes is nearly filled with a satu- 
rated solution of copper sulphate. The other 
one contains a saturated solution of ziuc sul- 
phate. The latter is the heavier fluid. The 
bent tube is now filled with the same solu- 
tion of zinc sulphate. If it be held while 
thus filled with its two open ends down and 
open, it will not empty itself. The least jar 
or shake will cause it to do so; but by care- 
ful handling it can thus be carried from one 
vessel to another. Having then filled it with 
the solution, which is easily done by siphon- 
ing, it is carefully lifted up as described, and 
lowered into the solutions in the test tube. 
To be sure that no air bubbles rise into the 
bend, it is well to have the zinc sulphate 
tube filled to the higher level. Then, on 
introducing the bent tube, a little of the zinc 
solution will first siphon over and sink to the 
bottom of the copper solution. A slight 
mixing of the solutions is not prejudicial, 
provided no copper solution comes in con- 
tact with the zinc plate. The bent tube hav- 
ing ihus been introduced, the copper plate is 
placed in the test tube containing copper 


t |sys'em of interior illumination. 


STANDARD DANIELL’s BATTERY. 


sulphate solution, the zinc plate in the other 
tube, and the battery is ready for use. 

It is of extremely high resistance, and no 
porous septum is used, to secure more per- 
fectly from mixture. A slight mixing of 
the solutions in setting up, moreover, cannot 
well be avoided. The other form overcomes 
these troubles, and also gives a cell of lower 
resistance. The bent tube is made of larger 
diameter. It may be nearly as large as the 
test tubes. To the apex of its bend a capil- 
lary tube, opening into a large tube, is con- 
nected. If desired, a septum may be tied 
over one of its lower ends. The tubes are 
filled with their solutions, the bent tube is 
pleced in position, and by suction the liquid 
is drawn up until it rises through the capil- 
lary tube, well into the larger one. The 
suction is stopped and the end left free. The 
liquid naturally sinks, but, owing to the 
small size of the capillary tube, with such 
slowness that a cork can be inserted, without 
trouble, into the suction tube. The plates 
are put into their places, and all is ready for 
use. 

If a piece of memberance is used, it should 
be tied over the end of the tube which is im- 
mersed in the solution of higber specific 
gravity, containing the sulphate of zinc. 
It is well also, in this case, to pour into that 


limb through the suction tube a quantity of | 


the zinc sulphate solution. The level of 
liquid in the test tubes and the length of the 
straight portions of the bent tubes must be 
so adjusted that enough liquid will be left in 
the test tubes after the filling of the connect- 
ing tube. To make this easier to effect, it is 
well to use test tubes of large diameter, or 
even small beaker glasses, 
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A movement is on foot among the electri- 
cal manipulators in St. Joseph, Mo., to 
organize an electrical society for the mutual 
improvement of all those interested in such 
matters. Two or three rooms in a suitable 
building will be fitted up with all kinds of 
electrical appliances, and these rooms will be 
lighted and heated by electricity. Every 
new device and invention in this wonderful 
science will be closely investigated and 
studied. There are about thirty-fve men in 
the city who are directly interested in the 
subject, and who will join the society as 
soon asit is organized. W. C. Stewart and 
J. T. Dyer are working up the matter, and 
a meeting of the telegraph operators and 
electrical workers will probably be called 
next week. 

The Electric Lighting Company, of 
Springfield, Mo., which has been crowded 
for room, has the foundation completed for 
an addition twice the size of their present 
building, and bricklaying began the latter 
part of last week. The new structure, 
when completed, will be 50x140 feet, and 
front on Phelps avenue 50 feet. New ma- 
chinery will be added shortly, and when all 
the improvements shall have been completed 
the plant will be worth about $75,000. At 
present there are 126 arc lamps, 200 in- 
candescent and 33 street lights. ‘The 
popularity of electric lights for street pur- 
poses,” says the Springfield Leader, ‘‘is grow- 
ing rapidly among our citizens, especially in 
the suburbs, who would like to see many 
more erected. There is plenty of room in 
Springfield for both gas and electric lights, 
and the Leader hopes both will flourish and 
illuminate the dark and gloomy places in all 
sections of the city in the near future.” 

A Hastings, Neb., paper says: ‘‘ The in- 
candescent, now tried two nights, is quite 
satisfactory for a complete new plant and 
system, and wiil improve as used. Some 500 or 
600 lights were on last night, and they threw 
al] other means of illumination rather in the 
shade. Hastings is a subject for hearty and 
enthusiastic congratulation in view of its 
metropolitan step in securing this unequaled 
Several of 
the churches of the city, including the 
Baptist and Congregational, will be illumi- 
nated by the incandescent light.” 

There is a great deal of enthusiasm in 
Edwardsville, Ill., over the completion of 
the trial lamps of the Thomson-Houston 
electric light system. A portion of Vandalia 
and §8t. Louis streets, and about three- 
quarters of a mile on Main street a e furnish- 
ed with 2,000 candle power arc lamps, and a 
number of incandescent and crescent lamps 
are in various buildings. The lights are 
being erected by E. W. Mudge as an exhibi- 
tion of the system, and if satisfactory to the 
city, the council will make the contract to 
light the city for five years. 

A Wichita company has been here for 
some days, says an El Dorado, Kas., paper, 
trying to get permission of the city council 
to put in the arc and incandescent systems, 
free to the city, but so far has made but 
litle headway, owing to opposition in the 
council. Now comes Mr. Stevens, from 
Boston, the bondholder of the gas company, 
asking the same pirmission. The council is 
perfectly safe in granting franchises to both, 
although the old gas company is not entitled 
to anything from El Dorado, as they put in 
about a ten or twelve thousand dollar plant, 
and did their best to unload it on to El 
Dorado with a $60,0 0 bonded debt. How- 
ever, if a franchise will do them any good, 
let them have it. 

Mr. James Gallagher, of the Brush Elec- 
tric Light Company, Philadelphia, arrived in 
the ci y Sunday, and is arranging for an 
electric display exhibit at the exposition, 
which, it is said, will be quite unique. 

The Chetopa, Kas., Electric Light Com- 
pany is making subs'antial progress. The 
‘building for the engine ot dynamos is 
almost ready for the reception of this ma- 
chinery. A force of workmen is digging 
holes along the streets, in which will be 
aap the poles tbat will carry the wires. 

he wires, insulators, etc., are on hand; and 
it will not be many weeks before the white 
glare of electricity will lighten the mn; 
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over 2,200 


«*s Kansas City, Mo., has 
telephone subscribers—a very remarkable 
growth. Mr. J. W. Ebert, the manager of 
the exchange, bas been an Eastern visitor 
for several days past, getting points on tele- 
phone work, and attending the telephone 
convention. 

«*, Certain changes that have been de- 
cided on jin the construction of the new 
Metropolitan Company’s telephone exchange, 
New York, will delay the opening of the 
exchange for use some two or three months. 
The exchange is to be made for metallic 
circuits, and a new form of office cable used. 


«*, At a meeting held in this city Sept. 
19th, Mr. John E. Hudson was elected presi- 
dent of the American Telephone and Tele- 
graph Company, and Mr. Ed. J. Hail, jr., 
was elected vice-president and _ general 
manager. Mr. T. N. Vail, the former presi- 
dent, resigned on account of his other duties, 
but still remains in the board of directors. 


«*« The telephone line between Lawrence, 
Kas., and Topeka has recently been re- 
moved from along the railroad line, and now 
passes directly across the country, making 
the line several miles shorter. The princi- 
pal cause of the change was on account of 
the great induction from the telegraph wires, 
which at times rendered sounds very indis- 
tinct. 

«*s E. B. Rhea, the agent for the Pan_ 
Electric Telephone, who has been in Clinton, 
Mo., for the past few weeks. endeavoring to 
establish a system of his telephones there, 
has gone to Nevada, same State. Up to the 
time he left, Mr. Rhea had succeeded in 
getting about thirty instruments disposed of, 
and has left the matier to be worked up by 
some parties in the city. 


«", The suit of the American Bell Tele- 
phone Company against William C. Turn- 
bull, who is supposed to have made a tele- 
phone contract with the Chinese syndicate, 
does not seem to disturb the Philadelphia 
people who are interested. Mr. Wharton 
Barker was called upon by a reporter, but 
refused to say more than that the syndicate 
to whom the concessions had been made by 
the Chinese Imperial Government were not 
affected by the suit, so that any of their ar- 
rangemepts would be interfered with, and 
that the plans of the syndicate were alto- 
gether too well laid, and too near complete 
consummation, for anything short of inter- 
national interterence to conflict with them. 


*, THE PLEASURFS OF THE TELEPHONE. 
—Beene : A quiet and comfortable hotel in 
the charming hamlet of Bethlehem, amid the 
White Mountains. Time—Late in the even- 
ing, nea'ly all the guests retired for the night. 
The few still reading in the parlor enj y the 
following telephonic wrestle : Tinkle-tinkle- 
tinkle. Hullo, Fred, hul-lo! Connect me 
with the Profile House—the Profeel House— 
the Profyle House. . -Hullo! Is that you, 
Profile? I’m the Highland House, the High- 
land House, the HigHuanp Hovse, the 
HIGH-LAND HOU-SE, Bethlehem. Can 
you give Mrs Gough and friends two rooms 
—connected rooms ?...Mrs, G-O F-F—double 
F—Gough. The Highland House. Mrs, 
Gough.” (Here the teiephonist banged to 
both the doors of the room, that he might 
hear the better.) ‘‘Can you give Mrs. 
Gough two rooms to-morrow night—connect- 
ed rooms? Mrs. Gough—G O F-F.” (Here 
the ill-suppressed titers of the listeners made 
a young lady of the house take an interest in 
the telephoner’s orthography. Sheinterview- 
ed him.. Then came:) ‘‘Oh, Mrs. Gough ! 
Mrs. J. B. G—O—U—G—H, not G-O—F 
—F; Mrs. J. B. Gough. I am the Highland 
House. Fred, whai’s the mater? Mrs. J. 
B.—I'm the Highland House—HienLanp— 
Bethlehem. Profile House—Profeel House. 
Mrs. Gough—Mrs. J. B. Gough wants two 
connecte rooms—conrected — to-morrow 
night—if it’s fine—if it’s fine—if it’s not 
raining—not wet. Mrs. G—O—F—Mrs. 
G@—O—U—G—H and friends. I’m_ the 
Hivbland House. Fred — Fred” —tinkle, 
tinkle, tinkle—*‘ Fred, you take this message 
for the Profile House.” 
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—— The successful operation of the Ball 
system at Spencer, Mass., with gas engines is 
worthy of special notice. Three 15 horse 
power Otto gas engines are belted to one line 
of shafting, and by this two 30 light machines 
are driven. The steadiness of the power is 
noticeable and the quality of the lights is un- 
surpassed by that of any plant using steam 
power. The apparatus is owned and opet- 






































































































































in an electric light plant. 


47th street. 


light plant. 
Soap Works, is at the head of it. 





& Kintner, Solicitors 


Patents. 


Philadelphia, 


Erie, Pa. 


a capital stock of $12,000. 


the steam plaut. 


when the moon should be out. 
cost the village $6,000 a year. 


boat Company, at the foot of Spring street, 
North River, is to be lighted with 300 Edison 
lamps. The five steamers of this company 
are already lighted by the lamps of this com- 
pany. 

—— The Thomson-Houston and United 
States Electric Light companies are canvassing 
Black Rock, near Buffalo, to get signers for 
a petition to light the streets. It is under- 
stood that each company has bought a site 
on Tonawanda street on which they will 
erect a plant. 


—— The Mather Electric Company will 
soon have finished a very complete laboratory 
near their extensive new factory in Man- 
chester, Conn. In this Jaboratory, Prof. 
Wm. A. Anthony will reign supreme, and 
may be expected to send out valuable and re- 
liable electrical work and information. 


—— The Mayor of Easton, Penn., speaks 
of the electric light system of that city as 
follows: Our lights cost about $6,000 the 
first year. We have superintendent, $400 a 
year, engineer $50 a month, fireman $42.50, 
and two linemen $36 a month. We have 66 
arc lights and burn them every dark night, 
and when there is n0 prospect of moonlight, 
and from dark to dawn. They are of 2,000 
candle power. Steam is our motive power. 
We have three 25-light dynamos, and two 60 
horse power Ide engines, 12 miles of wire, 
and two boilers of 70 horse power each. 
We have the Western Electric Company’s 
system, of Chicago, Ill., and the entire plant 
cost the city $19,800. 


—— Electric heat indicators are valuable 
means of preventing spontaneous com- 
bustion at sea. They consist of thermom- 
eters, encased and protected by iron tubes, 
provided, in a well-known manner, with 
platinum wires, and connected to a system 
of electric bells and indicators on deck. 
These thermometers are distributed among 
such dangerous cargo as coal, cotton, etc., 
liable to spontaneous combustion. Should 
any undue heat arise in any part of the 
cargo, the mercury in the thermometers will 
rise, make contact with the platinum wires, 
and give an instantaneous alarm on deck, at 
the same time indicating the exact spot 
where such dangerous heat exists, 


—— At York, Neb., a company has been 
granted the franchise, and will at once put 


—— The American Express Company has 
increased its Edison plant 300 lights, the 
former plant being moved to the stables on 


—— The citizens of Berkeley, Cal., have 
formed a company to establish an electric 
R. P. Thomas, of the Standard 


Chas. J. Kintner, former principal ex- 
aminer in the patent office, is soon to open 
in New York a branch office of Wiedersheim 
of 


—— The Thomson-Houston Electric Light 
Company, of Atlanta, Ga., has increased its 
plant and has ordered another 12x12 Ball 
engine fromthe Ball Engine Company, of 


—— The Edison Electric Light Company, 
of Salida, Col., has been incorporated with 
The Ball 
Engine Company, of Erie, Pa., are to furnish 


—— Rutland, Vt., has 55 arc lights, eight 
of which burn all night, and the remainder 
only until midnight, then not on nights 
The lights 


—— The new pier of the Ocean Steam- 


ated by the gas company. Estimating the 
cost of the manufactured gas at 50 cents per 
1,000 cubic feet, the expense for power is less 
than in most steam plants. 


—— The electric dining table in a restau- 
rant at Sacramento is described as follows: 
in the room are twelve tables, with a seating 
capacity for sixty persons, and are all at- 
tached to the long electric motor table. 
Printed bills of fare are on each table and 
visitors order by marking on the bill, plac- 
ing the same on the waiter, which is about 
one-half the size of an ordinary waiter, and 
pressing the electric button, which causes 
the waiter to revolve half-way around and 
Into the long table, thence into the kitchen, 
where the order is filled and returned to the 
dining room. The arrangement is neat, 
noiseless, clean and comfortable, and to 
show with what smoothness the waiter does 
its work a brimming glassful of lemonade 
was ordered, and it was served without one 
drop being spilled. The table avoids all the 
many annoyances of restaurant dining, es- 
pecially of the ‘‘sing-song waiter.” 

—— The annual meeting of the Consoli- 
dated Electric Light Company, of Portland, 
Me., held last week, resulted in the election 
of the following board of directors : Weston 
F. Milliken, William R. Wood, Franklin J. 
Rollins, Charles R. Milliken, Frank A, Saw. 
yer, Portland; F. A. Gilbert, James English, 
H. P. Frost, New Haven, Ct.; Silas Gurney, 
Boston; E. H. Goff, New York. Comment- 
ing on the above, the Portland Argus says, 
editorially : ‘‘The report cannot fail to be 
highly gratifying reading to our citizens, 
The past success of the company, the care- 
ful manner in which its business has been 
conducted, and the energy and alertness of 
its managers, afford fair promise of its future 
prosperity. The service rendered both for 
public and private use has been of the high- 
est class. The new move made—the acqui- 
sition of outside men and capital by the 
company to co-operate with some of Port- 
land’s best known business men—is in our 
opinion a further step in the advancement 
of one of the city’s many successful business 
enterprises.” 

LAHMEYER DynAMo.—W. Kohlrausch has 
recently published a discussion of 360 meas- 
urements made on a Lahmeyer dynamo. 
The machine is intended to furnish 60 am- 
peres at 65 volts with 1,250 revolutions, It 
actually furnishes more than this. The cur- 
rent through the armature attained the un- 
usual density of 8,4; amperes per square 
millimeter (5,300 amperes per square inch) 
yet without undue heating, and furnished 
1,700 watts per kg. of copper (780 watts per 
pound). From the data given we compute 
the E.M.F. as about 1 volt per meter, .09 v. 
per m. fora velocity of 1 m. per second, and 
-0008 v. per m. for 1 turn per minute, 

The observations have been discussed in 
the light of Frélich’s theory, which is ad- 
mirably confirmed in this machine. The 
author sums up his results as follows: 

‘* Thorough investigation has been made 
of a constant potential dynamo of Lahmeyer’s 
system, giving 3,900 watts at 65 volts. Dy- 
namos of this system are characterized by 
large masses of iron (cast) and little copper, 
especially in the armature. They show no 
sensible magnetic reaction of the armature 

They work with the field cores at about 37 
per cent. of complete saturation. The curve 


of magnetism was investigated to 68 per 
cent. of saturation and is accurately repre- 
sented by Frdélich’s formule : 


in Hm ; 

1l+pmi 
Frdélich’s constants can all be closely deter- 
mined, and when introduced into the proper 
formule give a very good agreement between 
theory and observation. The number of 


turns in the series coils may be computed 
correctly by these formule.”—(Centralblatt 


Imhoff’s Ampere and Volt Meters. 

If two iron rods be suspended side by side 
within a vertical solenoid, it will be found 
that upon sending acurrent through the latter 
the rods are forced apart as far as the space 
within the solenoid permits. The repelling 
force being due to the magnetization of the 
iron rods in the same sense naturally varies 
with the strength of current, and if this force 
can be registered by means of a pointer on a 
dial, the instrument may serve to measure 
either currents or electromotive forces, accord- 
ing to the winding of the solenoid. This 
principle has been applied to measuring in- 
struments both in England and abroad, one of 
the latest forms being that which we illustrate 
in the annexed sketches. The solenoid is 
placed horizontally, and for one of the iron 
rods is substituted a fixed wedge of iron £Z,, 
whilst the place of the other is taken by a 
rectangular piece of sheet-iron H, the lower 
edge of which is pivoted in the center line 
of the solenoid. A current producing south 
polarity on the left of the solenoid produces 
the same polarity in both pieces of iron, 
which therefore repel each other. On the 
right north polarity is produced, thus in- 
creasing the effect, whilst the center portion 
remains neutral. When no current passes 
through the solenoid the surfaces are in the 
position indicated in the illustration, this 
position being secured by a suitable counter- 
weight C fixed to the pointer P. When the 
current passes, the surfaces repel each other 
to a greater or lesser angle, according to the 
strength of thecurrent, which is indicated ona 
scale, as shown. In order to cause the pointer 
to come quickly to rest when taking a meas- 
urement, the movable core Z is bent round, 
forming a short segment d, which, passing 



































LLECTRICAL REVIEW MY. 





IMHOFF’s AMMETER. 


close to the metal cylinder upon which the 
solenoid wire is coiled, acts as a damper. 
The inventor, Herr Ludwig Imhoff (Miheim, 
Germany), claims that by this arrangement 
the instrument is practically rendered dead 
beat. By asuitable choice of the iron masses, 
and their distribution, a fairly even scale is 
obtained, and the same scale is applicable 
with little or no error from residual mag- 
netism for rising and falling currents or 
pressures. 
This is somewhat similar to the Waterhouse 
ammeter, which was exhibited several months 
ago, and which we illustrated in a recent 
issue. 

———_ ->e ————_ 
Woman and the Telegram. 


Have you ever noticed what a thing of 
terror a telegram usually is toa woman? In 
the summer time, when she is at the seaside 
and her liege lord is in town, this is particu- 
larly the case. As it happens now and then 
the dutiful husband cannot go down as usual 
of an afternoon, he sends a telegram to 


inform the fond wife that he has been de- 
tained. As soon as the messenger boy ap- 
pears she begins to exhibit signs of nervous- 
ness. That her darling is dead and his part- 
ner has telegraphed her the facts, are her 
first conclusions, and when the ridiculousness 
of such a supposition is broached to her she 
mollifies it a trifle. Well, if he is not dead, 
she is sure he has had a sunstroke or an 
attack of paralysis, or some other horrible 
thing. and she must go to him at once. To 
open the telegram herself is quite beyond her 
powers. One of the children, her sister, or 
whoever is nearest at hand, must do it for 
her; and then, when she hears the true state 
of the case, whew ! but doesn’t she denounce 
that husband of hers for giving her such a 
fright? Surely, woman is as perverse as she 


An Electric Submarine Boat, 


A Paris cable message to the daily Wor 
of this city says: ‘‘ A rival to the Peace. 
maker and to Lieut. Zalinski’s submarine 
Nautilus has turned up at Havre. Electric. 
ity is the motive power,and not caustic soda, 
as is the case with Prof. Paine’s invention, 
It is something over eight meters in length, 
two deep, and of a capacity of five tong 
The shell is constructed entirely of steg), 
The stem and stern are flush and full, by 
what is thus lost in speed, in the opinion of 
the inventor, is regained in the greater safety 
of navigation. The motive power is furnish. 
ed by a dynamo-electric machine invented 
by Capt. Krebs, of the French navy, famous 
for his dirigeable balloons, in use now by the 
ballooning corps of the army. The engine 
has at times developed 12 horse power. The 
energy is stored in conservators, which cop. 
tain neither lead nor acids, and which only 
weigh 20 kilogrammes for 1 horse power, 
whereas the storage batteries of the electric 
yacht Volta weighed 100 kilogrammes to 
each 1 horse power stored. The scientific 
men visiting the Havre Maritime Exhibition, 
just closed, are loud in their admiration of 
the new marine wonder. She has made six 
and a half knots for five consecutive hours 
during the public trials.” 


———— + ———$—$$—$—— 
How We are Viewed in England, 


The Saturday evening or popular lecture 
during the meeting of the British Associa. 
tion was delivered by Prof. George Forbes, 
F.R.S., who took for his subject ‘*‘ Electric 
Lighting.” Five years ago, he said, disas- 
trous speculation in purchasing and licensing 
patents at exorbitant rates paralyzed the 
financial community with regard to the public 
supply of electric light. A panic among 
gas shareholders, in the House of Commons 
and elsewhere, created, by Act of Parlia- 
ment, obstacles to the new industry. At the 
same time crude and impossible schemes for 
distributing electricity, made out by incom- 
petent persons, were tried and found want- 
ing. The mistrust then engendered is now 
wholly unwarranted, and the common sense 
of the country must be reawakened if this 
nation is to take any lead in the future 
applications of electricity to industry and the 
arts. * * * * * Jn America the pro- 
gress has been enormous, there being 250 
central stations in the different towns. Are 
lights in series are used largely for street 
lighting and for shops, and central stations 
for glow-lamps have been plentifully started 
on the parallel, three-wire and induction 
systems. Most of the best companies con- 
cerned pay good dividends. The total 
money invested in electric lighting in the 
United States is estimated this year to 
amount to £30,000,000. In 1886 there were 
58 Edison central stations, supplying 149,- 
900 lamps, besides 181,463 lamps in isolated 
plants. The Westinghouse Company has, 
during this year, been setting up central 
stations at the rate of 12,000 lamps per 
month. It is estimated that in 1885 the 
Brush Company alone had 96,000 arc lamps in 
use in the States, the number having doubled 
in each year from 1881. At present there are 
probably more than 300,000 arc lamps in use 
in that country. The Americans are also get- 
ting the start of us in electric railways and 
tramways, and generally in the application 
of electricity to motive power. We once 
beat the whole world in steam railways, and 
our pre-eminence in steam has gone far to 
make this country what it is. So let it be 
with electricity, for we are now passing into 
an age of electricity. 
a 


—— Small attachments have been levied 


against Postal, United Lines, American Dis- 
trict, 
Manhattan District telegraph companies to 
force them to pay expense of State Subway 
Commission, in proportion to their several 
mileage of wires in the city of New York. 
W. U. and B. & O. were attached for same 
reason some time ago, and paid under pro- 
test, as these will probably be, and the con- 
stitutionality of the commission tested in the 
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THE TELEPHONE CONVENTION. 





PrrrssBURGH HoNORED BY THE PRESENCE 
OF THE WORKERS IN THIS IMPORTANT 
ELECTRICAL FIELD. 





Special to ELECTRICAL REVIEW. 

PiTTsBURGH, Sept. 27.—Sunday morning 
saw the first of the delegates to the Tele- 
phone Convention, which convened here at 
11 a. M. yesterday, and they have been arriv- 
ing since. The old and commodious Monon- 
gahela House is the place of meeting, and is 
a very acceptable hotel for the purpose. 
The various localities are well represented. 
President Henry Metzger has accorded a 
pleasant welcome to all visitors, and has 
exerted himself to make the telephone men 
enjoy their first visit as convention dele- 
gates to this picturesque and at one time 
smoky city, now surrounded by as clear 
an atmosphere and as pure, fresh air as 
any city in the Union. The hotel is 
situated on the banks of the river and 
commands an excellent view of the sur- 
rounding scenery, which is greatly enjoyed 
by all the visitors here for the first time. 
Besides visiting the telephone exchange, a 
number of the delegates with electric light 
leanings have visited the works and offices 
of the Westinghouse Electric Company, and 
been greatly interested by what they saw. 

Promptly at eleven o’ciock on Monday, 
Sept. 26th, a goodly body of men took their 
seats in the spacious parlors of the Monon- 
gahela House, Pittsburgh, as delegates to the 
ninth convention of the National Telephone 
Exchange Association. 

The meeting was called to order by the 
President, Mr. C. N. Fay, who madethe fol- 
lowing valedictorian address : 

The inevitable hour has come to your 
president, as to every other, when he, obeying 
the mandate of a cruel destiny, must set in 
motion the machinery which shall speedily 
cut short his honorable, and, in his opinion, 
most useful official activities. No longer 
can he occupy that conspicuous chair or 
throne, from which he can say with Cicero, 
that ‘‘ he sees the eyes of all of you to be 
turned upon himself ;” no longer can he feel 
himself to be encompassed by and yet re- 
moved from among you who, to him, per- 
sonify Euclid’s definition of a circle, to wit, 
“A curved line, all points of which are 
equally distant from a point within called 
the center ;” no longer will some honeyed 
representative of illustrated journalism beg 
his photograph to show the public next 
morning how like a prize-fighter he looks, 
amplifying Shakespeare by demonstrating 
that ‘one touch of art—as wellas of nature 
—makes the whole world akin.” 

Alas, he must step down and out, and the 
utterances of another—in the next printed 
report of your proceedings—must be credited 
to that oracular article of furniture, surely 
carved out of the taiking oak—the chair. 

Pity him, therefore, and ere youreceive him 
into your numerous but insignificant midst, 
grant him grace to grasp his last opportunity, 
to seize the one remaining hair in the forelock 
of Time ; to bind the old fellow's wings, tip 
over his hour-glass, so that its hands may not 
run against him ; and mightily to swing his 
Scythe until naught shall remain upon the 
stripped harvest-field of rhetoric but end- 
less windrows of eloquence and toppling 
sheaves of imagination. 

After the applause which followed the 
President’s address had somewhat subsided, 
the election of officers was declared to be in 
order. 

Henry Metzger, of Pittsburgh, was nom- 
nated for president and unanimously elec- 
ted, amidst loud applause. He gracefully 
accepted his election ina well-turned speech, 
which he concluded by saying ‘‘ We hope 
your visit to Pittsburgh will be one of plea- 
sure, ‘‘ We think that we have many objects 
of interest in the manufactories and numerous 
Works that line our river banks. 

“Tt must be conceded that we are a great 
manufacturing city, but we have had to bear 
the stigma of being known as the dirtiest 
city in the country. This is no longer the 
case. We cheerfully give up to Chicago, 


Cincinnati and St. Louis (great objections 
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from the St. Louisians), Oh ! I supposed you 
would make objections, but the truth must 
ever be told no matter who it hits. 


‘We attribute this change to natural gas 
and we want you to see it. We have pro- 
vided an excursion up the Monongahela 
River to-morrow, and you will be able to see 
the Bessemer Steel Works in full blast, using 
natural gas.” 

Mr. William D. Sargent was next elected 
vice-president of the Association, which 
honor he accepted in a few well chosen 
terms. 

Mr. H. L. Storke, of New York, was re- 
elected treasurer, and R. M. Bailey of Wil- 
liamsport, Pa., George N. Stone of Cincin- 
nati, J. W. Bennett, of Lowell, Mass., and 
S. M. Bryan, of Washington City, members 
of the executive committee. Mr. E. J. 
Hall, jr., of New York, was chosen to fill the 
vacancy of the advisory committee. 

The roll call by the secretary was re- 
sponded to by the following gentlemen : 
Western Electric Co., George L. Beetle, H. 
B. Thayer, F. W. Harrington and C. A. 
Brown; Evecrricat Review, A. V. Gar- 
ratt; Empire State T. & T. Co., Central 
New York T. & T. Co., H. L. Storke; N. 
Y. GN. J. Telephone Co., W. D. Sargent ; 
Southern New England Telephone Co., 
Morris F. Tyler ; American Bell Telephone 
Co., T. B. Doolittle, Geo. Albree, A. O. 
Morgan, T. D. Lockwood, J. M. Brows ; 
Colorado T. Co., E. B. Field; N. Y. & 
Penn. T. & T. Co., W. N. Easterbrook ; 
Erie T. & T. Co., J. W. Bennett, C. J. Glid- 
den, J. W. Pickering, J. P. McKinstry and 
J. K. Dunbar; Central Union Telephone 
Co., George L. Phillips, of Chicago; Bell 
Telephone Co., of Buffalo, E. J. Hall; New 
England T. & T. Co., W. J. Denver; South- 
ern Mass., T. Co., Samnel Ivers ; Hudson 
River T. Co., A. B. Uline ; Metropolitan T. 
& T. Co., J. A. Seeley ; Michigan T. Co., 
F. A. Forbes; Chesapeake & Potomac T. 
Co., Samuel M. Bryan ; Central Penn. T. & 
T. Co., R. M. Bailey ; Bell Telephone Co., 
Missouri, Geo. F. Durant ; American Elec- | 
trical Works, P. C. Ackerman; Day’s Kerite 
Co., Clark B. Hotchkiss, R. W. Pope, New | 
York ; Central District & Printing Tele- 
graph Co., Henry Metzgar ; Modern Light 
and Heat, R. F. Ross; Providence Tele- 
phone Co., A. C. White; Missouri & Kan- 
sas Telephone Co., Chas. W. McDanniel, 
J. W. Ebert ; Standard Electrical Works, 
E. V. Cherry ; Ohio Valley Telephone Co., 
H. N. Gifford; American T. & T. Co., 
Edward J. Hall, Jr., Angus Hibbard; Stand- 
ard Underground Cable Co., of Pittsburgh, 
E. E. Degenhardt; Okonite Company, Geo. 
T. Manson; Bridgeport Brass Co., H. D. 
Stanley ; Baker & Co., platinum dealers, 
Cyrus O. Baker, jr. 

The Central Union Telephone Company, 
which two years ago resigned, was re-elected 
as a member and placed upon the roll. 

The association now has thirty-five active, 
five associate and twenty-nine honorary 
members. 


The secretary was gratified to report that 
the association was in a healthy and solvent 
condition, its expenses having been kept 
during the year within its income, as was 
seen from the treasurer’s report, which was 
therewith submitted. 

A verbal amendment was made to the 
constitution—October being substituted for 
July in line two of Article VII, in order to 
conform to the amendment made to Article 
XIV at the St. Louis meeting, fixing the 
time when annual dues shall be payable. 

Mr. Tyler presented a brief memorial on 
the death of Mr. R. 8. Boyd, special agent 
of the Bell Telephone Co., who wasa victim 
of the terrible fire disaster at Hotel Richmond, 
Buffalo. 

Many touching tributes of esteem and 
friendship were rendered in appropriate 
speeches by various members of the Associa- 
tion. 

Ex-President C. N. Fay, of Chicago, then 
read a long and exhaustive paper entitled 
‘“*Telephone Subscribers vs. Knights of 
Labor.” 





The session then adjurned until 2.30 p. m. 


Monpay AFTERNOON SEssION. 
The Convention was called to order at 2.30 
P. M. 
THE PresIDENT: Mr. George L. Phillips 
has received since dinner the following dis- 
patch from Mr. J. E. Hudson : 


“Court this morning filed its opinion in 
the case of the United States against this 
company in this circuit and our demurrer 
sustained ; government bill dismissed.” 


This announcement was received with ap- 
plause, and on motion of Mr. Bennett, the 
president and secretary were instructed 
to send a telegram to Mr, Hudson, congratu- 
lating the American Bell Telephone Com- 
pany ‘‘on their success in defeating the Gov- 
ernment Pan-Electric.” 

Mr. E. J. Haut, jr., of New York, read 
his paper on ‘‘ Long-Distance Telephone 
Work,” which appears elsewhere. 

Mr. Durant: I would like to ask Mr. 
Hall to what extent the so-called long-dis- 
tance transmitter is used in supplying 
customers with this long distance service ? 

Mr. HAtu: It is used altogether on our 
line. 

Mr. Baruey : I would like to ask Mr. Hall 
how many poles to the mile are used on the 
line between New York and Philadelphia ? 

Mr. Hau: About forty poles to the mile 
is the average. 

Mr. Barttey: Is there any great trouble 
with sleet storms through that country? 

Mr. Hati: Wehave had two quite heavy 
sleet storms since the line was finished. The 
copper wire stood all right. 

Mr. GirrorD: I would like to ask Mr. 
Hall what changes are necessary, and if they 
are very great, in adapting our grounded lines 
or ordinary exchange lines so as to connect 
with this metallic circuit ? 

Mr. Hay: The connection between the 
metallic circuit and the ground line is made 
through a repeating coil. 

Mr. Girrorp: Repeating coils can be at- 
tached to the switchboard commonly in use 
—the multiple—and you can use the same 
switchboard and appliances and the neces- 
sary changes are easily made, are they ? 

Mr. Hatx: Very easily made, yes. 

Mr. Grrrorp : They are not expensive ? 

Mr. Parties: Mr. Durant can give you 
some information on that point, I think. 

Mr. BarEy: Are repeating coils equally 
practicable at each end of the line ? 

Mr. Haiti: When the repeating coil is at 
one end of the line the service is very much 
better than when the repeating coil is used at 
bothends. Theintroduction of a second coil 
seems to bring in quite a serious loss. At the 
same time, between New York and Philadel- 
phia, where we have good terminal lines and 
the instruments are in good order, there is no 
difficulty at all in carrying on between ex- 
change subscribersin both cities a good busi- 
ness conversation. But if there is any trou- 
ble at all in the terminal line then there is 
difficulty. The repeating coil seems to re- 
duce the efficiency so far that there is no 
margin to spare. I am speaking of using 
the ordinary Blake at both ends connected 
with the ordinary switchboard at both ends. 

Mr. Fay: Suppose it failed at one point— 
failed at New Haven, for instance ? 

Mr. Hatt: Well, the explanation of the 
failure of the repeating coil which worked on 
the Philadelphia line and did not work on 
the New Haven line, is this—I do not know 
whether it is absolutely correct or not, but it 
isa conclusion which we reached: The line 
between New York and Philadelphia is built 
largely through a low, wet country. There 
is a great deal of marsh land, and the line is 
much freer from earth currents and disturb- 
ance than the New Haven line, which is 
built over a rocky, hilly country, and which 
has either a greater number or greater inten- 
sity of earth currents, or else does not have 
sufficient ground to relieve the line. The ef- 
fect of that was, when we put on a coil with 
a high static capacity, the earth currents of 
the metallic circuit were all carried into the 
grounded line, and by putting in a repeating 
coil with a small amount of static capacity 
the trouble was obviated. One little 
incident occurred Jast week that I think 
will prove interesting, of which Mr. 
Hibbard tells me, in calling up for Boston 





over our new line, which is now completed 
as far as Springfield ; about 175 miles from 
New York the line was connected through a 
repeating coil on a copper wire between 
Springfield and Boston about 100 miles 
further, so that the line as made up was 175 
miles of metallic circuit and 100 miles of 
ground wire connected through a repeating 
coil. The 100 miles of ground circuit was 
very noisy. Mr. Hibbard was for that reason 
unai le to make the man in Boston understand 
what he was saying, but he was able to un- 
derstand clearly every word that the Boston 
man said. The Springfield man, who was in 
on the grounded circuit, could not hear the 
Boston man talking to him, and Mr. Hibbard 
in New York talked to the Springfield man 
and told him what Boston was trying to say 
to him. The effect of the repeating coil was 
to screen out the noises of the grounded cir- 
cuit apparently, and while the direct current 
which went into the metallic circuit from the 
Boston transmitter was not very loud, it was 
perfectly clear and distinct, so that he heard 
without difficulty everything that was said 
in Boston. He says that he could have car- 
ried on a long conversation, or could have 
taken down a newspaper article or anything 
of that kind from dictation. But the man 
who was 175 miles nearer to Boston, and on 
the direct circuit, could not hear Boston. 

Mr. Locxwoop : Mr. Gifford asked how 
their induction coils were made and how 
connected. A great many of us have had 
practice with those coils and know that the 
coil is simply an ordinary induction coil 
differently constructed ; that is, while there 
are two wires, each one is alternately the pri- 
mary and each one is alternately the sec- 
ondary ; it depends on which way the trans- 
mission is going. Each of the wires of 
course has two terminals or screw posts, and 
the two terminals of one wire are connected 
with the two ends of the metallic circuit, 
while in the other wire one screw post is con- 
nected with the line and the other with the 
ground terminal of the exchange line. 

Mr. SEELEY: Have you reference to the 
induction coil or repeating coil ? 

Mr. Locxwoop : I had reference to that 
species of induction coil which we call a re- 
peating coil. 

Mr. Girrorp: We have all had more or 
less trouble with bad connection, and in the 
last few months I think I have had more 
trouble with bad connection in our Louisville 
Exchange than I had before in eight years, 
and I find that some solder joints are just as 
bad as some of those that are not soldered— 
not so many of them— probably three soldered 
joints to one that was not soldered gave out, 
I would like to make an inquiry in regard to 
these new fangled connectors that McIntire, 
I think, basa patent on. They are in Newark‘ 
N. J. Those connectors are two little tubes 
soldered together, and you run the wires in 
and then twistthem. Iam using them and 
they work very nicely. I have used them 
only a few months. My opinion is they are . 
going to be better than any other connections 
we have ever had. A good soldered connec- 
tion is a good thing, but I find it is almost 
impossible to get a man who will go out and 
solder connections unless you go and stand 
over him with aclub. If those other twist- 
ing connections will answer the purpose, why 
we will probably by using them get our lines 
built better. I would like to know if any 
one has used those connections and what the 
experience has been with them. If anybody 
has any information on that subject, I would 
be very glad to hear it. 

Mr. Hall: Those McIntire connections 
were designed originally for our long-dis- 
tance lines. Before we adopted them we had 
a thorough test made at the mechanical de- 
partment of the McIntire joint, the Britan- 
nia joint soldered and the American twist 
joint soldered, the joints all being made by 
good linemen. Probably they were better 
joints than would ordinarily be made in prac- 
tice, particularly as to the solder connec- 
tions. The McIntire joints showed that we 
had the full strength of the line wire in the 
joints. The other joints fell off from 15 to 
25 percent. I have forgotten, now, which 
was ahead, but the best showed a loss of at 
least 15 per cent. in the strength of the line 
wire; that is, the break was always at the 
joint, and at a pull of 15 or 20 per cent. less 
than would break the wire itself. The McIn- 
tire joints we have used since that time ex- 
clusively, and they have given us entire sat- 
isfaction. I apply those jomts to both iron 
and copper wire. 

Mr. Lockxwoop: I think there may be dif- 
ficulty in experience if they are applied to 
iron wire; that is, the conductivity may be 
much impaired within a few months on ac- 
count of chemical action between the two 
metals. 

Mr. Girrorp: The holes of the tube fit 
very snugly over the wire, and it makes a 
very tight connection, and it is better than 
anything we have used. I have not soldered 
joints on iron wire. I used iron tubes on the 
iron wire, and copper tubes on the copper 
wire. 

Mr. SEELEY: I think it would be advisable 
if all the connections that could be gotten 
into the switchboard were of platinum. 
Steel plugs rust, brass plugs wear out very 











10 


ELECTRICAL REVIEW 


October 1, 1887 





































































































































rapidly, and platinum plugs can be made 
very cheap, and I think they would help the 
service very much. 

Mr. Bartey: In the last year we have 
been fitting up a lot of bells with a small 
switch of our own manufacture, in which 
we use platinum points and platinum plates. 
We have fiited up probably two hundred to 
three hundred bells, and I have not found 
the first one to fail us yet. I think that if 
that was carried all the way through in 
switchboard connections and everywhere, it 
would save a vast deal of money io inspec- 
tion, and give a vast deal of comfort and 
satisfaction in service. 

PRESIDENT MerzGar expressed the hope 
that those who make apparatus for telephone 
exchanges would bear in mind the suggestions 
made by Mr. Seeley and Mr. Bailey. 

The Secretary then presented a report on 
statistics, which will appear in the next 
issue of the REVIEW. 


Mr. See.ey: As the gentlemen of the Con- 
vention seem to be amused at the small num- 
ber of lost connections in New York, I 
would say that in New York when a map 
calls for a connection, and the party he calls 
for is not in his office at the time, we make a 
note of it, and ring him up afterward. It 
may possibly be twenty minutes after the 
call that the connection is made. If the sub- 
scriber called for cannot be raised, the oper- 
ator makes « ticket which is filed on a hook. 
The tickets go to the chief operator, who is 
instructed to try and get those connections 
through afterward. If they succeed in get- 
ting those connections during the whole day, 
of course, they do not count them as lost 
connections. 

Mr. Durant: The connection is not lost 
until the day is lost; it is geod till sundown. 

Mr. Lockwoop: It is a realization of the 
old adage—* Nothing is lost if you know 
where it is.” 

Mr. Lockwoop then read his paper en- 
titled ‘‘Ten Years’ Progress in Practical Tel- 
ephony.” 

Mr. Duranv stated that the St. Louis ex- 
change had started at $100 a year on a three 
years’ contract and that the rates were the 
same to day. 

Mr. Bartey: I move that the hearty 
thanks of the association be tendered to Mr. 
Fay, Mr. Hall, Mr. Lockwood and General 
Barney for their able, interesting and in- 
structive papers Carried. 

Mr. Hawi: I want to emphasize one point 
that Mr. Lockwood made, and that is—that 
you cannot get a competent electrician for 
$50 a month, and I think one great difficulty 
with the telephone service to-day is that we 
have not a proper corpsof men trained in the 
duties of their respective positions. We need 
better help all through the service, and it is 
necessary, in order to get men, to pay them. 
We are not training up young men in the 
business. The materia] that is coming into 
the telephone service is not what it ought to 
‘be to give the best results and provide the 
men who in the future are to fill the responsi- 
ble positions in our companies. 

Mr. Fay: In reference to Mr. Lockwood’s 
statement as to the effect of electro-magnets, 
I do not think that any member of the as- 
sociation can do a better thing for himself 
and bis service than to get Van Ryssel- 
berghe’s treatise on the use of electro- 
magnets in his simultaneous system of tele- 
graphy and telephony over the same wire. 
By the use of electro-magnets and condensers 
Van Rysselberghe was able to diminish the 
effect of a Morse current upon a wire over 
which the current passed to such an extent 
that he could introduce a telephone in the 
same circuit and carry on conversation with- 
out being interrupted by the Morse current, 
although the Morse signals were passing at 
the same time ; an effect due entirely to the 
retarding influence of the electro-magnet on 
the battery current as it came on the line. 
What an electro-magoet will do with a Morse 
current it will do with a telephone current. 
THE PRESIDENT read a letter from the 
Westinghouse Electric Company, inviting the 
members to visit their works Onmotion of 
Mr. Bailey, the president was instructed to 
accept the invitation with thanks. 

The meeting then adjourned until ten 
o’clock Tuesday morning. 





Seconp Day’s PROCEEDINGS. 


The convention was called to order on 
Sept. 27 at 10.25.a.m. The secretary read 
letters of regret from Capt. George M. Stone, 
of Cincinnati, and from Mr. W. A. Jackson, 
of Detroit. A congratulatory telegram from 
Mr. George Worthington, of New York, was 
read. Letters of invitation to visit their 
respective works were read from the Oliver 
& Robert Wire Company, Limited; and 
from the Anes County Light Company. 
On motion of Mr. Eastabrook it was agreed 
that the thanks of the association be extend- 
ed to those two companies. 

The next subject taken up was the selection 
ofa place of meeting for next year. The 
secretary read a letter from Mr. J. M. Ben- 
nett, inviting the association on behalf of the 
Erie Telegraph and Telephone Company to 
hold its next meeting at Mmneapolis. 





A letter was also read from Henry C. 
Davis, President of the Electric Club of New 
York, inviting the association to hold its 
next meeting in that city and tendering the 
full privileges of the new house of the club, 
No. 17 East 22d street, to the delegates in 
the event of the meeting being held in New 
York. 

Messrs. Seeley, Fay, Sargent and Hall spoke 
in favor of holding the next meeting in New 
York, while Messrs. Bennett and Lockwood 
favored Minneapolis. 

The vote resulted in the selection of New 
York by g.vote of 14 against 10 in favor of 
Minneapolis The time of meeting was, on 
motion of Mr. Eastabrook, referred to the 
executive committee with power. 

Mr. A. V. GARRATT was then introduced 
by the chairman and presented an explana- 
tion of the wire gauge as endorsed by the 
Electric Light Assoctation, which was fol- 
lowed by discussion. Tbe thanks of the 
association, on motion of Mr. Bailey, were 
tendered Mr. Garratt ‘‘ for his able discourse 
of the subject of gauges.” 

Mr. SaRrGeENT read his paper on ‘“ Under- 
ground Work,” after which the convention 
adjourned. 


TELEPHONE PERSONALS. 

Mc. H. B. Thayer, manager of the New 
York house of the Western Electric Com- 
pany, was present in all the majesty that 
rightly belongs to a newly-married man. He 
is one of the most popular gentlemen con- 
nected with the electrical business, and 
takes a well-earned vacation after the con- 
vention. 

That noble Roman, H. L. Storke, some- 
times of New York, but quite often of Al- 
bany, was present in his usual agreeable and 
witty humor. If honors and emoluments 
always went where they were deserved, 
Storke would have a large sized lion’s share. 

Col. Geo. L. Beetle was on the list, and he 
certainly would have been missed had he re- 
mained away. 

Thomas B. Doolittle, the reliable telephone 
war-horse, took great delight in the scenery 
around Pittsburgh. He could find no wood- 
en nutmegs or fence-rail hams, so prevalent 
in his State of Connecticut. 





The telephone men were greatly pleased 
when they heard of the decision against the 
Government in the telephone case. 

Berliner at his home in Washington is still 
devoting much time to electrical study and 
experiment, and his name as patentee is still 
to be seen in the Patent Office Gazette. 


Blake is reported at work on the new long 
distance transmitter with a view to improve- 
ment—a difficult undertaking. 


The cheery presence of Mr. Geo. L. Phil- 
lips, President of Central Union Telephone 
Company, was cordially welcomed. Mr. 
Phillips has missed several of the past con- 
ventions, through absence in Europe, but all 
will be forgiven if he shows up regularly 
hereafter. ‘ 

Hon. Morris F. Tyler, of New Haven, 
representing the Southern New England Tele- 
phone Company, took his usual active and 
intelligent part in the work of the convention. 

There was present the usual fine-appearing 
staff of special agents of the American Bell 
Company, several coming from quite a dis- 
tance to be present at this annual reunion 
and exchange experiences. Several of the 
boys had new telephone stories, which they 
very gencrously bestowed on all victims who 
couldn't escape. 

Secretary C. H. Barney has all along 
proven himself the right man for the posi- 
tion, and has the esteem of all the telephone 
officials. 


President C. N. Fay came on in good time 
from Chicago. He is still interested in tele- 
phone work, but of late has acquired large 
holdings in electric lighting companies, and 
is president of the Chicago Company. 

Mr. B. E. Sunny, of Chicago, is the same 
earnest telephone worker as of old, and car- 
ries with him a head full of valuable, practi- 
cal data relating to operating large telephone 
exchanges. 

Mr. E. J. Hall, jr., general manager of the 
Long- Distance Telephone Company, was 
much sought after for information concern- 
ing this important branch of the business. 
Being a conservative, clear-headed man, his 
opinion always carries much weight. 





President Metzger warmly welcomed all 
visitors. 

Mr. W. D. Sargent, of Brooklyn, found a 
hearty welcome awaiting him from his tele- 
phone acquaintances, all of whom were 
greatly pleased to find him in much better 
health than when at thelast convention in St. 
Louis. Mr. Sargent’s wide experience in 
telephone work places him in the front rank, 
and his views are always most attentively 
listened to. His experience in the all- 
absorbing question of placing wires under- 
ground is much sought after by the general 
managers of other cities. 

Electrican Seeley, of the Metropolitan Tele- 
phone Company, New York, was present with 
his usual abundance of good spirits—social 
spirits is meant. Since growing a fine 
Italian beard, he is known as Count Seeli. 

Mr. C. W. McDaniel, superintendent of 
the Missouri and Kansas Telephone Com- 
pany, was an earnest observer of all the 
telephonic proceedings. Mr. McDaniels is 
an ingenious and practical telephone man, 
who has patented a number of excellent in- 
ventions. 

Messrs. Hibbard, Sargent, Hull aud Thayer 
came over on the ‘* vestibule” train that left 
New York Sunday morning, and reported 
the ride and view of the beautiful autumn 
scenery as particularly fine. The time that 
was not devoted to looking at the landscape 
and drinking—water—was occupied in tele- 
phonic discussion, Thayer delivering a thesis 
on double-action switchboard spring-jacks, 
and Sargent a brilliant essay on ‘‘ Electrical 
Life at Nassau,” and Hall and Hibbard united 
in proclaiming that it was an easy matter 
to talk by telephone clear around the globe, 
or to the moon if.a place to dig pole holes 
and build a metallic circuit was discovered. 

Mr. W. J. Denver, the popular general man- 
ager of the New England Telephone Com- 
pany, made his debut at telephone conventions 
Monday morning. He was warmly greeted, 
but said if he had known that Stanley, and 
Manson, and Baker, and some others were 
to be passengers on his train from New 
York, he would have stayed away—or come 
by balloon.—As it was he took an earlier 
train. 

The absence of the big-hearted Robt. 8. 
Boyd, who met a sad death in the Buffalo 
fire, was remarked with sincere expressions 
of regret by every regular attendant. 


= 





Petty Scandals and Chinese Grants. 

What have we to do with Count de 
Mitkiewicz in estimating the value of the 
concessions given by China to an American 
syndicate of which Wharton Barker is the 
head? Whether Mitkiewicz is a real Count 
or a sham Count; whether he always ob- 
served the ten commandments or not; 
whether he was a model or objectionable 
husband, or whether he always paid or 
cheated bis washwoman, are questions 
which have just nothing at all to do with the 
Chiuvese concessions to Americans for banks, 
railways, telephones, etc., nor is it a matter 
of moment to the public whether the real 
or sham Count with the uspronounceable 
name cheated or dealt fairly with his tele- 
phone partners. 

The fact that a man flaunts a disputed or 
even a genuine title of nobility before the 
American people in business efforts, ex- 
hibits only one of the common but not 
highly creditable infirmities of foreigners 
who aspire to social, political, business, 
matrimonial or other success in this country . 
but that infirmity will not invalidate or im- 
pair an important grant made in proper form 
by any responsible government. Instead of 
discussing whether Mitkiewicz is a Count, 
os whether he has. been saint or sinner, the 
only question to consider is the nature of 
the grant he and his party obtained. If that 
is genuine and in proper form from proper 
authority, American financial circles will not 
fret over sham or real titles which nobody 
cares fur, nor will they hunt up stale 
scandles about individuals. They will put 
their money in and push civilization in 
China, if the grants are satisfactory, and 
Mitkiewicz can play Count or stableman as 
may please himself.—Philadelphia Times. 





OUR ST. LOUIS LETTER. 





(From a Special Correspondent of ELEcrRIcAL Rp. 
VIEW.) 





For some time past the different electric 
lighting companies bave been patting their 
agents On their backs, saying at the same 
time, Go in and win; we will help you all in 
our power. So, after convincing the agent 
that the celebrated Fool-’em-all system of 
everything that is patentable under the sun 
in electricity is just the thing to make about 
ten thousand dollars clear profit the first 
month, he starts toward the setting sun, ful] 
of ambition to meet the opposition and carry 
away all orders. 

But after renting suitable desk room and 
sending out a few hundred circulars, calcu- 
lated to swell the heads of county town 
councils. he fails to see why it is that no in. 
quiries are being made regarding the cele. 
brated Fool-’em-all system; he interviews 
his friends, who all advise him to go further 
into the wilderness, and make personal solic- 
itation, as his powers of persuasion will 
surely win the day. So off he goes to some 
point in Kansas, and registers at the Grand 
Palace Hotel, in Poulticeville, and proceeds 
to give ’em fits. After paying several weeks’ 
board at the Grand Palace, and buying sey. 
eral barrels of drinks for those members 
of the town council who, by virtue of their 
past record, are supposed to be influenced by 
alcoholic methods, he finds his funds running 
low, and about all that he has left can be 
summed up in encouraging letters from his 
company’s type writer, telling him that in- 
stead of delivering the machinery F. O. B., 
in accordance with their customary usage 
with agents, they will, in this especial case, 
pay all freights and deduct from his per- 
centage when account is settled. After 
another week of cyclonic attempts to bring 
about an issue, he finds that the principal 
citizen had in years past secured a franchise 
for all kinds of illumination, and is willing 
to sell out cheap. 

As the agent will lose money in case he 
puts up, he gently retires, and some weeks 
later will have the satisfaction of reading 
that the town has been lighted by a rival 
company who were not afraid to pay a salary 
for the purpose of exploiting their business. 

The seque] is that a personal notice in an 
electrical paper announces that John Grayhair 
has severed his connection with the Fool- 
’em-all Electric Lighting Company. 

I have tried to show how some companies 
attempt to do their business by letting their 
agents hold the bag and stand all losses. 

The city has been considering for some 
time past the advisability of placing some arc 
lights on the water-works tower in North 
St. Louis. 

The United States plant, after a lapse of 
several months, has started, and evidently in 
good shape. 

For some reason or other electric plants in 
our public buildings do not receive the atten- 
tion they deserve. Too many politicians 
and too few electricians tells the tale. 

The exposition is in full blast—lighted by 
the Edison and Western Electric Companies’ 
systems. The Western Electric Company's 
arc plant is a new departure with the exposi- 
tion association, and will no doubt be con- 
tinued as a permanent feature. 

The Edison Company in Kansas City are 
very busy on their central station, while Mr. 
MacQuesten is holding down the isolated 
business. His last prize was a 1,000 light 
plant at the Sandis Flats. 

Business in the State of Kansas, owing to 
a bad crop, is dull—the smaller towns 
considering that it is better to wait a while 
longer, and maybe do better. 

The Edison Company’s new 16 candle 
power lamp, twelve to the horse power, is 
creating considerable discussion, and should 
it prove successful will tend to revive busi- 
ness considerably. 

Sr. Louis, Sept. 23, 1887. 

——_->o—____ 

The Boston Electric Club has issued in- 
vitations to a ‘‘house warming” to be 
given at its club rooms Wednesday evening; 
October 5th. 














i] 


=) 








tric 
heir 
ame 
il in 
rent 
| of 
sun 
out 
first 
full 
ry 


and 
lcu- 
wo 


ele- 
ews 
her 
lic. 
will 
me 
and 


ling 
ival 
jary 
ess. 
) an 


nies 
heir 


me 
arc 
orth 


ted 
ght 


y to 
wns 
hile 
idle 


uld 
usi- 








October 1, 1887 


HLHOTRICAL REVIHW 11 























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING SEPT. 
20, 1887. 


870,052 Signal and pyrotechnic electric light; 
Arthur C. Ferguson, Saratoga, N. Y. 

370,128 Eleciric meter; 370,124, Manufacture of 
filaments for incandescing electric lights; 370,125 
10 870,131, Electrical transmission of power ; 370,132, 
Telegraphy; Thomas A. Edison, Menlo Park, N. J. 

$70,134 Secondary battery; Otis C. Flick, Brook- 
lyn, assigaor to the Doane and Wellington Manu- 
facturing Company, New York, N. Y 

870,198 Adjustable support and automatic switch 
for telephones; Sylvanus P. Jermain, Toledo, 


Ohio. 

370,230 Auditory transmitter for telephones; 
M. H. Allison, Xenia, Ohio. 

$70,243 Electric attachment for locomotives; 
Norman F. Chase, Montrose, N. Y. 

870,282 Electric welding and tempering metals; 
$70,283, Underground conduit for electric and other 
railways; Elias E. Ries, Baltimore, Md., assignor 
of one-half to Albert H. Henderson, same place. 

870,298 Telephone system; Frank C. Watkins, 
Philadelphia, Pa., assignor, by mesne assignments, 
to the Rg eee States Krotophone Company, New 
York, 

870,357 Printing telegraph; Robert J. Sheehy 
New York, N. Y. 





RE-ISSUES. 
10,866 Apparatus for making carbons; John T. 
Lister, Cleveland, Ohio, assignor of one-fourth to 
Mrs. E. L. Sturtevant, same place. 





PATENTS. 


ELECTRICAL REVIEW PATENT BUREAU 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents, in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All busi- 
ness receives the direct personal 
supervision ofthe Manager, whose 
fourteen years’ experience as Pat- 
ent Attorney and seven years as 
Practical Electrician, insures 
thorough and satisfactory work. 


All communications are strictly 
confidential, and inventors may 
address us with entire freedom. 

Our charges will always be as | 
moderate as first-class work will | 
permit and commensurate with | 
the amount of work to be done. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N.Y, T.J. McTIGHE, Manager. 





BUSINESS NOTICE. 

“In making the statements which follow we can veri: 
each and all of them as facts. Mr. Edward P. Thom: —, of 
Temple Court (7 Beekman S8t.,| New York, is a g 
bring y our patent cases to, for he is thoroughly vennell in 
all the ins and outs of a Patent Attorney’s duties. be 
puowing « some of his qualifications: Graduate of 
Stevens Inst tte as Mechanical Kngineer. For four years 
sator of classes of young men in mathematics and experi- 
mental physics at Elizabeth, N. J. Served professionally 
as Electrician and Chemist in the — on Company 
of New York fortwoyears. B 
a Patent vm f 13 Park Row, $5 “york, was - 

inted,to succeed N.S. Keith, of the Jag agen of the 





trical World and Associate eith is 
known as the Translator and Reviser of ‘Schellen' 's Treatise 
on “Dynamo Electric Mochine .” Mr. Thompson for 


two years personally prepared and prosecuted all the pat- 
ent business of Electrical Worlts Patent pone, | a 
the author of a series of articles in paper 
“ Analytical and Systematic Method of Tavest ng wnich 
Were widely known and favorablyr Mr. 
isa member of American Institute of Electrical Engineers 
and American Society of Mechanical Engineers. He 
author of the “Expansion of Polynomials,” which the 
ablest mathematicians of the world universally comme md.” 
—New —New ¥ “ork Observer. 








WANTED A Position In Electrical Work. Am 
* familiar with it; have held Import. 
ant executive offices, and again desire to 
enter upon such work. Refer to Editor of this 
Journal. Address, 

“Cc. W. L.,’’ P, O. Box 3329. 


WIEDERSHEIM & KINTNER, 

919 Chestnut Street, Philadelphia, Pa. 
SOLICITORS of U. 8. and FOREIGN PATENTS. 
EXPERTS IN ELECTRICAL CASES. 

John A. Wiedersheim, late J. A. Wiedersheim & Co. 
Charles J. Kintner, late Principal Examiner 
Class of Electricity U. 8. Patent Office. 
BRANCH OFFICES, 


265 Broadway, New York. 614 F Street, Washington, D. 0 











é. TF. SMITE’sS 


a 7 eee zs sf —_ — 
NEW PATD. ELECTRIC 
LAVA GAS TIP, Ol " 
The Comogs ons Soe Burner in 


For Multiple Lighting. 
na. MANUFACTURERS OF 


A. T. SMITH, 


wore awnem + ELECTRIC SUPPLIES, 


DEALERS IN INCLUDING 


FLECTRICAL APPARATUS | Medical Batteries, Skeleton and Box Fells, Burglar Alarms, 


Telegraph and Telephone Supplies, ae "Bins, and Bracketss 7 
No. 1408 Penna, Avenue, INSULATED MAGNET, TELEPHONE AND ELECTRIC 
Opp. Willard’s Hotel, WASHINGTON, D. C. LIGHT WIRE. 


litte Gas Engine Ivency, GENERAL OFFICES and FACTORY: 








DETROIT, MICHIGAN. 
i iieemeneemmnetion 
D. W. Baker. C. ©. Baxer, Jr. 


NEW YORK, BAKER & CO. 


Importers, Melters and Refiners of 


A.C. Manning & Co., 3 1. A. TiN UM, 


408, 410, 412 and 414 N. J. R.R. le ° 
47 DEY STREET, ’ 9 Ave., NEWARK, N. J. 
| Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


REMOVES ON MAY IST, ba C. KINSEY & CO., 4 f ALL SIZES 











WILLIAMSPORT, PA. AND 


Representatives of the Electrical Accumulator ALITIES 
of New vom, Be the State of Pennsylvania, Qu 


18 Vesey Strest. ae Pailedelphis), For Electrical Purposes. 
KORTING CONTRACTORS FOR ELEOTRIO LIGHTING. EUGENE MUNSELL & C0. 


Economical Increase of Central Lighting Plants 


—TO— | 














— ee ” egg THAT DISPLACES GAS. 218 Water Street, New York. 

—1 to .-P.— oOuURnR NEV 

M ical 

a ‘LECLANCHE FARADIG MEDICAL BATTERY 
dynamo so Our Leclanche Faradio Medical Battery is of a new and entirely original design, 


It isa new departure, and avoids the use of all obnoxious 





acids that destroy the clothes, stain the hands and make the con- 
,.. Korting Gis Engine C0, stant handling of such medical batteries absolutely dangerous. 
60 Barclay Street, N. Y. | It is simplicity itself, and in ordinary use will ran ONE YEAR 


WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE 
PENNY FOR SUPPLIES. 

There is no zinc to raise or lower, no fluids to be renewed. It 
is always ready, and does not corrode when not in use. Its first 
cost and the su ment expense is far less than that of the 
dangerous red or white acid batteries heretofore manufact 


The LECLANCHE FARADIC has three currents, fs nickel- 
eS and mounted in an ornamentally covered pase, » Sos xeRax 
inches in size, and sold at the low price of $8 


THE E. S. GREELEY & COMPANY, 


(Successors to L. G. TILLOTSON & Q0.,) 








WE GLADLY TESTIFY to the SUPERIORITY of the 











MUNSON 


Eagle and Dynamo Electric Light Belt, | 


The stretch, otherwise than the elasticity, is re- | 
moved, no rivets and perfect evenness in heft, the 
result noise'ess with a perfect motion, which is! 


Manufacturers, Importers and Dealers in 


TELEGRAPH, TELEPHONE AND ELECTRICAL INSTRUMENTS 
and MATERIAL OF EVERY DESCRIPTION, 


Nos. 5 and 7 DEY STREET - <~ NEW YORK. 








ahestutely. &, rial, for actady lig light. We use | a - = 

o ake. 

the house is unquestioned. and reaponsibility 6 T : F T FI 

| TESTIMONIALS. | he mpire I y 6C ric 0., 


' Western Edison — Co., H. WARD LEON- 


ARD, General oun s. . 
W. J. Buckley, Mgr. Fi Wayne Jenny El.Light Co. 15 Dey Street, New York, 
Thomson-Houston Electric Li ~~ Herbert | 
Wadsworth, Manager Western 0 Manufacturers of 


Brush Electric Co., Alex. Kempt. rs) octal Agent. | 
€xcelsior Electric Co., C. J. Reill special A Mgr. | 
Sperry Electric Light Motor & Ga 


Fry Eleatric Light Motor & Gar Brake Com Telephone, S"elegraph, 


J. H. Reid, General Manager of the Mather| 
Electric Light Co., Chicag 

Wm. H. Purdey, Comm. of Public Works, Chica, 

John Mab, Ch of Engin’r of Board of Trade, Chic. 


Cc. J. Melmes, = Sup’t Thomson-Houston| 
Light, Omaha, Neb. 
J. A. Corbe bey, = Joe Electric Light and Power 
went ., St. Toe, M » 


m. Oswald, ‘Agt. ‘Edison Light Co., New Orleans, | 
OFFICE AND FACTORY, 


240 & 242 RANDOLPH ST.,CHICACO, WRITE FOR PRICES. 


LECLANCHE GONDA BATTERY 


(FORMERLY THE PRISM BATTERY). 


THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD. 


And beyond question the best for all purposes for which open-circuit 
batteries are required. 




















, 
The Genuine Leclanche Gonda and Disque Cells are made only by us,and none 
are genuine without the Label, as shown in cut, and the 


TRADE 


C+ @ DT 2 ates 
MARK. 
Price of the Gonda reduced to $1.20 per cell, complete 


6é “ Disque 6s “ce 1 .00 ‘ 
SEND FOR PRICE LIST, WITH DISCOUNTS. 


THE LECLANCHE BATTERY CO. 


—Saaaaaca=, 149 West 18th Street, New York. 
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CHAS. K. WEAD, President. 


H. M. LINNELL, General Manager. 


The Hartford Dynamic Company, 


CONTRACTORS 


AND EXPERTS. 


Contract for the erection and installation of Steam and Electric Plants complete from the fire box to the lamp. 


—______+>¢) THEY 


i 
2 


CLAIM (9&<+—— 


That a good light with safety for the Consumer, and dividends to the Stockholder, depend as much upou the Line as the Station. 
That the services of an independent Expert are us necessary to the intending Purchaser of a Plant, as those of an Architect to the House Builder. 


3. That the Profits from most existing Plants can be largely increased, and many non-paying Plants be made profitable by the advice and assistance of Experts. 


If You intend Purchasing or Enlarging your Plant, or 


IF YOU ARE DISSATISFIED WITH THE NET EARNINGS OF YOUR PLANT AS COMPARED WITH THE REPRESENTATIONS WHICH INDUCED YOU TO PURCHASE, 


CORRESPOND WITH THE 


HARTFORD DYNAMIC C 


OMPANY, Hartford, Conn. 





LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pure 
» costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 
EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 


The Mather Dynamo-Electric Machine; 


FOR: 


BLECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC. 


NO REVERSING, 
NO WATER, 
NO NOISE, 
NO SPARK, 


SATISFACTION GUARANTEED. 

















Manufactured by 


‘The Eddy Electric Mfg. Co. 


42 UNION PLACE, Opposite the Station, 
HARTFORD, CONN. 
mBsEND FOR CIRCULAR 


SAWYER-MAN ELECTRIC CO. 


——: LICENSEE OF THE :—— 


Consolidated Electric Light Compan yw 
——: OWNERS OF THE SAWYER-MAN PATENTS. :—— 
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PHILADELPHIA OFFICE: 


No. 308 Walnut Street. 


BOSTON, OFFICE: 


GENERAL OFFICES: 


Mutual Life Building, 


No. 32 NASSAU S8T., 











N. Y. City. No. 83 FEDERAL ST. 
CORO? ORS? 
. ; 
The DYNAMO of this Company is AUTOMATIC in its regula@ton, and will maintain a UNIFORM LIGHT, with ALL or 
ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and will MAINTAIN its CANDLE POWER during 


its Guaranteed Life. 
Pians and Estimates Furnished for all kinds of Incandescent Lighting. 


ESTIMATES FURNISHED for THE THOMSON-HOUSTON SYSTEM of ARO LIGHTING. 
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¢'S°t2 Brownlee & Co., 





DETROIT, MICH. 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 
CEDAR TIES, 


For Electric Railways, 


SPRINGFIELD, O.. or 110 LIBERTY ST., N.Y. 


JAMES LEFFEL & Co. 








Cedar Telegraph Poles © 


BAL ENGINE CO. 


ERIE, PA. 
AUTOMATIC 
cuT-oOFF ENCINE 


The Most Perfect Governing ever 
obtained. 
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Embodying a 

new system of « ; 

ABSOLUTE E CHALLENCE THE WORLD 
2 on good regulation. Only Engine which Absolutely Holds to 

REGULATION , constant speed under all changes of load. An indispensable 






i feature ior electrical lighting. 


Send for Circular F. 


againstachange* 
of load and boiler pressure. 


ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 





13 Park Row, New York. P. 0. Box, 3,329. 
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SOLAR CARBON & MEG. CO. 


(Works near Pittsburgh, Pa.) 


Electric Light men know the trouble arising from 
impurities in Carbons. This Company obtains its supply 
of Carbon from NATURAL GAS, and such gas is used 
throughout the process. Hence they claim to sell a 
CHEMICALLY PURE Carbon, unequaled in brilliancy and 
life. 


S. B. RICHARDS, 


General Eastern Agent. 


55 SOUTH THIRD ST., - PHILADELPHIA. 















southwark Foundry and Machine Comp “ay, 


Engineers, Machinists and Boiler Makers, 


SOLE MAKERS 


Porter-Allen & Southwark 
Engines, 


Blowing & Reversing 
Engines, Steel & 
Hydraulic Machinery, 
Boilers, Tanks; 
and Gas Appara:us. 
INQUIRIES SOLICITED. 


- PHILADELPHIA PA. 


M ENGINE 


BUILT BY 


William A, Harris, 


PROVIDENCE, R. I. 
From 10 to 2,000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 



























- and are known the world over as the 
= MOST ECONOMICAL STEAM EN- 
CINE BUILT. 


ELECTRIC LIGHT COMPANIES TAKE NOTICE! They are especially adapted 


for all purposes where continuous service at uniform speed is required and at the minimum of cost 
of repairs. 


Send for a copy of Engineers’ and Steam Users’ Manual, by J. W. Hill, M. E. Price, $1 25. 
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